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Radial Arm Routing Machine. 


The accompanying illustration represents 
a radial arm routing machine, brought out 
by John Royle & Sons, Paterson, N. J. It 
is a somewhat simpler machine than the one 
illustrated in our issue of January 31st, 1889, 
and for working qualities embodies all the 
points of the latter, except that of cutting 
straight lines ; although straight lines can be 
cut with the radial arm machine, it 
requires skill of the operator to do so 
in guiding the cutter along the line 
to be routed; otherwise the machine 
is very effective, and is designed for 
routing zinc or process engravings, 
electrotype or stereotype plates, 
either blocked or unblocked, brand 
letter blocks, wood cuts, pine tints 
or show bill cuts, label work, blocks 
for the manufacture of fine paper 
hangings, and may be used equally 
well on brass, embossing dies, book 
plates, soap dies, and for other pur- 
poses. 

The general features of the ma- 
chine are as follows: The working 
parts of this machine are built upon 
an iron bed plate or table, which is 
rigidly supported by a heavy broad- 
based iron pedestal, in the interior 
of which ample closet room is ar- 
ranged for tools. 

The cutter-bar at its further end 
is connected with and near the free 
end of a horizontal radial 
arranged as to admit of 
movement to the 
the cutter-bar. 


arm, so 
universal 
forward end of 
The latter at its for- 

yard end is formed as a handle, 
which rests on a wooden guide 
shown near the front of the machine. 
With this arrangement an even 
depth to which the surface which is 
to be cut down is secured. This 
handle is guided by the left hand 
of the operator; and for his right 
hand there is arranged an extensible 
handle that engages with the radial 
arm at its outer or free end, ena- 
bling the operator to control perfectly 
the movement of the cutter. 

The cutter-bar carries a vertical 
slide shown towards the front of the 
machine; the movable portion of the 
slide carries the cutter spindle. The 
purpose of the slide is to adjust the 
spindle for the depth of the cut, 
which is accomplished by turning 
the handle shown at the top of the 
slide to the left of the spindle; this 
handle is attached to a screw which 
engages with the movable part of the slide. 

The cutter is secured in the spindle by the 
means of a gripping collet or steel chuck, the 
closing and opening of which is accomplished 
by turning the milled head shown on top of 
the spindle; this head is attached to a screw 
passing lengthwise through the spindle. The 
important feature embodied in the construc- 
tion of the chuck is that it secures the cut- 
ters concentrically, and invariably presents 
their cutting edge to the work. The spindle 
runs from 12,000 to 14,000 revolutions per 
minute without causing tremulous motions 
to the machine or impairing its usefulness. 
The spindle is made of hardened steel; the 
bearings are of phosphor bronze, in the form 
of bushings, which are compressible on their 


| 


means of 
bearings 


This secures a 
looseness in the 


circumference. 
taking up any 
caused by wear. 
The gripping device for holding the work 
has a powerful forward and downward move- 


ment, which, while securing the work, tends 


to press it firmly to the surface of the bed 
plate. 
application .to the various kinds of work to 
be done. 


No special attachment or change 


is under perfect command of the operator, by 
means of a convenient foot-pedal that con- 
trois the belt shipper. This feature is im- 
portant in avoiding slips or cutting into the 
lines of narrow and converging spaces. 

Oil reservoirs are attached to all bearings 


|for lubricating purposes, ‘and drips are so 
This device is universal in its ready 


shaped within the pulleys of the machine as 
to effectually prevent oil being thrown from 
them by the centrifugal force. 
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is required for quickly and firmly securing 
the thinnest plate or the most 
block. One jaw of this gripping device is 
shown just behind the cutter; this jaw is 
quickly moved in any desired position by 
means of the small horizontal hand-wheel 
directly above the jaw. The other jaw is 
hidden by the cutter-bar guide ; 
this jaw is for the purpose of clamping or 
releasing the work, and is operated by the 
handle projecting from under the edge of 
the table. 

All chips are effectually removed from the 
surface of the work by a strong current of 
air put in motion by the propeller-shaped 
blades at the lower end of the spindle. 

The starting and stopping of the machine 


shapeless 


wooden 


The machine is made to take blocks from 
the smallest size up to thirty-four inches in 
width, and of indefinite length. The table 
top isentirely free from obstructions, thereby 
affording every facility for handling, if de- 
sired, very large blocks. 

The illustration also shows the cutters on 
an enlarged scale, nearly full size. The fluted 
cutters marked A are for cutting woo, soft 
metal, zinc, etc. The cutters marked B are 
for cutting hard zinc. The half-round cut- 
ters C, and the two-edged cutters D, are for 
cutting brass. 

The floor space required for this machine 
is 36x61 inches. The dimensions of table are 
36x41 inches. 
about 650 pounds; the length of the counter 


The weight of the machine is 





shaft is 64 feet; the driving pulley is 5 inches 
diameter and 22 inches wide; the main belt 
should be 1% inches wide. The speed of 
countershaft should be 625 revolutions per 
minute. About one-half horse-power will 
drive the machine. 


a ~_>- 
Some Remarks about Boilers and their 
Surroundings, 


By ENGINIST. 


There are a good many boilers be- 
ing operated in this country to-day 
with only one means of feeding. 
They are like a building in a large 
city with only one means of exit— 
windows and all other possible 
places of exit securely barred. Every 
boiler should have two means of 
feeding, as much as every building 
should have more than one means 
of egress in case of fire. 

It may be urged that an engineer 
will stop short of taking chances if 
his single means of feeding refuses, 
without apparent cause, to work. 
There are engineers that will do this, 
but they will not all doit. Pumps 
and injectors will sometimes balk, 
and by a little coaxing will take up 
their duties again. And almost any 
engineer will take just a little—not 
much—chance of imminent conver- 
sion before he will stop the mill. 
Now with both pump and injector, 
each of suflicient capacity to feed 
the boiler, he puts the one that has 
been resting at work, and lets the 
other sulk it out, or flatters it into 
resuming operations. Then when 
one or the other is permanently dis- 
abled it is mighty handy to have 
the other shoulder the  responsi- 
bilities of both during repairs. 


I suppose in the majority of 
instances the lack of two means of 
feeding a boiler is the fault of the 
proprietor. The3pump works right 
along, and he don’t see any reason 
why it shall not always do so, If 
his engineer clamors for a second 
feeder he considers him an extrav- 
agant fellow who would spend all 
the earnings of the concern in the 
engine and boiler-room. It is the 
weakness of those who don’t know 
much about such things to think 
that, because a pump or injector 
works to-day, it will always work. 

Every engineer knows that such 
devices will strike without due warning, once 
in a while, and again they will quit work for 
good and sufficient reasons. Many an engi- 
neer goes without the second means of feed- 
ing his boiler because he cannot get it—a 
very good reason. Then, when his pump 
gets tired, and the mill is shut down during 
the most important rush of the season—no 
pump or injector ever made quit work when 
business was slack—the proprietor pays the 
bills and probably discharges the engineer. 


The majority of boilers have but one 
safety valve. A safety valve is an excellent 


thing in its way, and safety valves are of all 
sorts and conditions—good, bad and indiffer- 
ent; mostly bad 


and indifferent. 


Like a 
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watch, they are all likely to stop; sometimes 
they stop pretty tight. I saw one tried not 
long ago, and it was pretty well demon- 
strated that it would bave taken about 2,000 
pounds pressure per square inch in the boiler 
to have raised it from its seat. I might add 
that it was tried after the boiler had quit 
business and the largest piece left of it had 
journeyed down the road a quarter of a mile. 

I haven’t anything to say in favor of an 
engineer who lets a safety valve get into a 
condition where nothing short of a battering- 
ram will move it; but it is a satisfaction to 
the careful engineer to know that, if one 
safety valve gets fast, in all human proba- 
bility the other one will attend to duty. The 
engineer’s feelings, under these circum- 
stances, are akin to those of the General, 
who, in making a doubtful attack, sees the 
way for retreat open. 





Grate bars are rather important factors in 
a boilerfurnace. A broken one will continue 
to let a lot of good coal into the ash-pit, and 
a lot of cold air into the tubes. The coal 
that drops through into the pit is mostly lost, 
and the cold air gets heated at the expense of 
‘a good slice from the coal pile. I have 
known an engineer try to get a new set of 
grate bars until their cost had been lost three 
- or four times, all the while being grum- 
bled at for burning so much coal. 





"A friend of mine had a boiler set four 
years ago by a mason who had no conception 
of the requirements of the job. He built 
_ light single walls, which in process of time 
—rot a very long time, for there were no 
means provided for contraction and expan- 
sion—cracked in several places. Two months 
ago he had this boiler re-set in a proper man- 
ner, and the saving in fuel is said to be 
twenty per cent. The lesson of this is to 
have the boiler properly set in the first place. 
Cheap work in boiler setting never pays. 
Setting a boiler is a job that was never done 
too well. 





When horizontal tubular boilers are sold 
by the horse-power on the basis of twelve or 
fifteen feet heating surface per horse-power, 
there is strong temptation to get in too many 
tubes. It don’t take many feet of three or 
four inch tube to give twelve or fifteen feet 
of heating surface. Some boiler makers are 
eutirely honest in this respect ; but, alas, some 
are not. I have seen and heard of boilers 
where, with no other apparent purpose than 
to increase the commercial horse-power, the 
tubes were placed so high as to so reduce the 
steam room that at every pulsation (from the 
engine) in the steam pipe the boiler would 
seriously strain the setting and steam connec- 
tions. 

Then, again, tubes are placed so near the 
shell as to make tilling up of the space pos- 
sible, and to leave no room for cleaning. 

——egp>e—___—_ 


Odonties, or the Theory and Practice of 
the Teeth of Gears. 





By Geo. B GRANT. 





FIRST PAPER. 





26.—OBLIQUITY OF THE ACTION. 


When a pair of teeth bear upon each 
‘ other, the direction of the force exerted be- 
tween them is that of the common normal 
O p, Fig. 17, and passes through the pitch 
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point 0. Except when the point of contact 
is at the pitch point the direction of the 








Molding planing 
method 
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Fig. 18, 


pressure will deviate from the normal to the 
line of centers by the angle of obliquity 
ZOp,and with many forms of teeth the 
angle is never zero. 

. The force exerted between two teeth at 
their point of contact is found by laying off 
the tangential force O H with which the driv- 
ing gear D is turning, and drawing the line 
HV parallel to the line of centers, to tind 
the force 0 V = PK. Itis proportional to 
the secant of the angle of obliquity, and in- 
creases rapidly with that angle. 

The chief influence of the obliquity is 
upon the friction between the teeth, and con- 
sequent inefficiency of the gear, and upon 
the destruction by wearing. It is par- 





obliquity. 


Fig. 19. 
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method 


uniform. Leaving friction out of the calcu- 
lation, the two gears of a pair always turn 
with the same force at their pitch lines. 

The obliquity of the action has an effect 
upon the direction and amount of the 
pressure of the gear upon its shaft bearing, | 
but ulie usual variation is of little conse- | 
quence. 

It is desirable that the pressure between 
the teeth should be as uniform as possible, 
not only in amount, but in direction, and 
excessive obliquity is to bé carefully avoided. 





27.—CONSTRUCTION BY MOLDING. 
The mode of action of the conjugate teeth 
upon each other, suggests a process by which 


a given tooth can be made to form its conju- 


gate by the process of molding. 
The given tooth, all of its normal sections 


being of some odontoidal form, is made | 
of some hard substance, while the blank in | 
which the conjugate teeth are to be formed | 


is made of some plastic material. The shafts 
of the two wheels are given, by any means, 
the same motions asif their pitch surfaces 
were rolled together. The hard tooth will 
then mold the soft tooth into the true conju- 
gate shape. 

It matters not what shape, is given the 
molding tooth, if its sections are all odon- 
toidal, and a twisted or irregular shape will 
be as serviceable as the common straight tooth. 

This process is continually in operation be- 
tween a pair of newly cut teeth, or between 
rough cast teeth, until the badly matched 
surfaces have been worn to a better fit, but 
it is too slow for ordinary purposes, and is 





of little practical value. 





ticularly important upon the approaching | be constructed by points. 
action, and a gear that is otherwise perfect | - 
may be inoperative on account of excessive the line of action when this method is used 
|is by observing and marking a number of 

Although the direct pressure of the teeth | points of contact between the teeth. This 
upon each other at their point of contact | method is applicable to all possible forms of 
will vary with the obliquity, the tangential | spur teeth, either straight, twisted or spiral. 
force exerted to turn the gear is always! It can be practically applie@ only to the 


|/|||||/Graphical molding 





Gears can be formed by this 
process, by rolling a steel forming 
gear against a white hot blank, but 
the process can hardly be called 
practical. 
28.—MOLDING PLANING PROCESS. 

Although the described molding 
process is of limited practical value, 
having but one direct application, it 
leads to a process of great value 
when the tooth is straight or of 
such ashape that it can be followed 
by a planing tool, its normal sections 
being alike. 

The originating tooth is fixed in 
the shape of a steel cuiting tool C, 
Fig. 18, which is rapidly reciprocated 
in guides G, in the direction of the 
length of the tooth, as the two pitch 
wheels A and B are rolled together. 
Alvhough the tool has but a single 
cutting edge, its motion makes it the equiv- 
alent of the molding tooth, and it will 
plane out the conjugate tooth D by a process 
that is the equivalent of the more general 
molding process. 

A simple graphical method is founded 
upon this molding process, the shaping tool 
taking the form of a thintemplate C0, Fig. 19, 
that is repeatedly scribed about as the pitch 
wheels are rolled together, the marks com- 
bining to form the conjugate tooth curves D. 

This mechanical process has the decided 
advantage over the process of construction 
by points (24), that the tooth is formed with 
a correct fillet (44), and is much stronger. 
The dotted lines show the tooth that would 


The only practicable method for forming 


octoid form of bevel tooth. 

On account of the fillet (44) that is 
formed by this process, the tooth 
space cannot be used with a mating 
gear having more teeth than that of 
the forming gear, although it belongs 
to the same interchangeable set. The 
tooth space of the figure will not run 
wiih a tooth on a pitch line larger 
than the pitch line A. 

Therefore the rack tooth must be 
used as the forming tooth, to allow of 
the use of all gears of the set up to 
the rack. Gearsof the set thus formed 
will not work with internal gears, 

29.—LINEAR PLANING PROCESS. 

A second planing process, quite distinct 
from the molding process of (27), is founded 
upon the fact that the tooth curves are in 
contact at a single point which has a pro- 
gressive motion along the line of action. 

Therefore if a single cutting point p, Fig. 
20, is caused to travel along the line of ac- 
tion with the proper speed relatively to the 
speed of the pitch line, it will trim the tooth 
outline to the proper odontoidal shape. 

The figure shows the application to the in- 
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Fig. 20. 





Linear planing 
method 


volute tooth, the path of the cutting point | 
being the straight line 7 a, and its speed be- | 
ing the speed of the base line d /. 

When the cutting point follows the circu- 
lar line of action with a speed equal to that 
of the pitch line, it will plane out the 
cycloidal tooth curve. 

This process is applicable to all possible 
forms of gear teeth, either spur or bevel, in 
either external or internal contact. 

When the curvature of the odontoid will 





permit, the milling cutter may take the place 
of the planing tool, and is the equivalent of it. 


30.—THE RACK ORIGINATOR. 


The molding planing process of (28) sup- 
plies a means for easily;and accurately pro- 
ducing an interchangeable set offgears or 
cutters for gears, and it is best applied by 
means of the rack tooth as the originator. 


Fig. 21. 


Involute 


All four curves of the rack tooth being alike, 
the tooth is easily formed, particularly for 
the involute or the segmental systems, and it 
is a matter of less consequence that the curves 
shall be of some particular form, if care is 
taken that it is odontoidal. 

It has been taught, and it is therefore some- 
times considered, that any ‘‘ four similar and 
equal lines in alternate reversion” will an- 
swer the purpose, but itis necessary that the 
four similar curves shall be odontoids. Four 
circular arcs, with centers on the pitch line, 
will answer the definition, but are not odon- 
toids. 


81.—PARTICULAR FORMS OF THE ODONTOID. 


The odontoid, asso far examined, is un- 
defined except as to one feature of the ar- 
rangement of its normals, and to bring it 
into practical use it is necessary to give it 
some definite shape. This is most easily ac- 
complished by choosing some simple curve 
for the rack odontoid, and from that making 
an interchangeable set. A more correct but 
much more difficult method would be to 








Cycloidal 





choose some definite line of action, and from 
that derive the odontoids. 

If the rack odontoids are straight lines, 
Fig. 21, the common involute tooth system 
will be produced, and the line of action will 
be a straight line at right angles with the 
rack odontoid. For bevel teeth, as will be 
shown, the straight line odontoid produces 
the octoid tooth system, while to produce the 
involute system it is necessary to define the 
line of action asa straight line, and derive 
the system from that. 

If the rack odontoids are cycloids, as in 
Fig. 22, the resulting tooth system will be 
the cycloidal, commonly misnamed the 
‘‘epicycloidal” system. The line of action 
will be a circle equal to the roller of the 
cycloid. If the rack odontoids 
are segments of circles from centers 
not on the pitch line, but inside 
of it, as in Fig. 28, the tooth 
system will be the segmental, and 
its line of action will be the loop 
of the ‘‘ Conchoid of Nicomedes.” 

If we choose a parabola for the 
rack tooth, as in Fig. 24, the 
parabolic system will be formed 
with its peculiar ‘‘hour glass” 
line of action. 

Only three of these tooth sys- 
tems are in actual use, the involute 
and the cycloidal for spur gears, 
and the octoid for bevel gears only, and we 
will therefore confine the application of the 
theory to them. 

Only one of the systems in common use 
for spur gears, the involute, should be in use 
at all, and we will pay principal attention to 
that. ; 

The segmental system would be superior 
to the cycloidal, and in many cases to the in- 


| volute; but.as there is already one system too 


many, we will not attempt to add another. 
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82.—THE ROLLED CURVE THEORY. 


If any curve R, Fig. 25, is rolled on any 
pitch curve p /, a point p in the former will 
trace out on the plane of the latter a curve 
8 p 2, called a rolled curve. 

The line pq, from the tracing point p to- 
the point of contact g, is a normal to the 
curve s pz, and, as all the normals are ar 
ranged in ‘‘consecutive” order, that curve 
must be an odontoid. The converse of this 
statement is also true, that all odontoids are 
rolled curves ; but the fact is generally very 
far fetched and of no practical importance. 

It is also a property of all such curves 
that are rolled on different pitch lines, that 
they are interchangeable. 

This accidental and occasionally useful 
feature of the rolled curve has generally 
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Fig. RS 





been made to serve as a basis for the general 
theory of the gear tooth curve, and it is re- 
sponsible for the usually clumsy and limited 
treatment of that theory. The general law 
is simple enough to define, but itis so diffi- 
cult to apply, that but one tooth curve, the 
cycloidal, which happens to have the circle 
for a roller, can be intelligently handled 
by it, and the natural result is, that that 
curve has received the bulk of the atten- 
tion. 

For example, the simplest and best of 
all the odontoids, the involute, is entirely 
beyond its reach, because its roller is the 
logarithmic spiral, a transcendental curve 
that can be reached on by the higher mathe- 
matics. 

No tooth curve, which, like the involute, 
crosses the pitch line at any angle but a 
right angle, can be traced by a point in a 
simple curve. The tracing point must be 
the pole of aspiral, and therefore the trac- 
ing of such a curve is a mechanical impossi- 
bility. A practicable rolled odontoid must 
cross the pitch line at right angles. 

To use the rolled curve theory as a base of 
operations will confine the discussion to the 
cycloidal tooth, for the involute can only be 
reached by abandoning its true logarithmic 
roller, and taking advantage of one of its 
peculiar properties, and the segmental, 
sinusoidal, parabolic, and pin tooth, as well 





Parabolic 


Fig. R24. 





as most other available odontoids, cannot be 

discussed at all. 

33.—MATHEMATICAL RELATION OF ODONTOID 
AND LINE OF ACTION. 

In Fig. 26 the odontoid on the pitch line 
p lis connected with the line of action / a, 
by the relations P 7=pt=y,and 7 S= 
t O = xz, where P S is the normal to the 
odontoid at the point P, 7’ Sisa tangent to 
the pitch line at the intersection of the nor- 
mal, and P 7’ isa normal to the tangent. 

When any odontoid is given by its equa- 
tion, that of the line of action can be found 
by a process of differentiation, and when 
the line of action is given by its equation, 
that of the odontoid can be found by a 
process of integration. 

These processes, for the general case where 
the pitch line is curved, are quite intricate, 
but when the pitch line isa straight line, 
they are simple, and may be worked as 
follows. 

To get the equation of the line of action 





from that of the given rack odontoid, ar- 
range the equation of the odontoid in the 
form z= f(y), and put its differential co- 

‘ dz y 
efficient dy equal to 4 
of the straight rack odontoid of the involute 


. Thus, the equation 





Rolled curve 


Fig. 25. 


system is y = @ tan. A, from which 
daz 1 y 2 F 
FR SE Sa eee 7 oes 
the equation of the straight line of action at 
right angles to the odontoid. Again, the 
equation of the cycloid being 2 = ver. sin.—! 
y — »/2ry — y®, we have 

dx y J 


dy V2y-y> ae’ 

and 2? + y? = 2ry is the equation of the 
circular line of action. 

To get the equation of the odontoid when 
that of the line of action is given, arrange 
the equation of the line of action in the form 


Sw i Bd inte- 
tie Sy), put it equal to dy , and inte 
grate. Thus, the equation of the straight 


line of action being 








- x 
¥= tan. A’ 
we have 
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and y= 72 tan. A is the equation of the 
straight odontoid at right angles to the line 
of action. Again, the equation of the circu- 
lar line of action being zv* + y? = 27y, we 
have 

y y dx 


@ oi Way 
and a = ver. sin.-!; y — 4/2ry — y*® is the 
cycloidal odontoid. 


34.—THE ODONTOIDAL INTEGRATOR. 

The form of the odontoid to correspond to 
a given line of action and a given pitch line 
can be determined only by the integral cal- 
culus (33), it evidently being impossible to 
contrive a general graphical or algebraic 
method. 

But it can be directly drawn by an instru- 
ment, the principle of which is analogous to 
that of the well-known polar planimeter for 
integrating surfaces. 

The bar R&, Fig. 27, moves at right angles 
to the line of centers, and it moves the pitch 
wheel A, with the same speed at the pitch 
line. The bar C has a point p, that is 
confined to move in the given line of action 
Op W, and it is so guided that it always 
passes through the pitch point 0. 

The two bars bear upon each other by 
friction, and we must suppose that there 














Odontoidal Integrater 


is no other friction to oppose the motion of 
the bar C. 

Then the point p will trace out the odontoid 
8pzupon the pitch wheel A, or upon any 
other pitch wheel PB rolling with the bar R 





on either side of it. 
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The principle of this instrument is the 
law of the speed of the point of action along 
the line of action (19). 

——- +e 


Mills and Mill Engineering.* 





The works inside of the building, however, 
are the main substance of the mill, and re- 
quire the principal care and thought. 

When we come to consider these we find 
that modern mills, especially for some kinds 
ef textile fabrics, have become very compli- 
cated, and the tendency in manufactur- 
ing generally is toward greater complexity. 
Sometimes a new improvement simplifies a 
machine or process, but more often it brings 
in some new organ, machine or apparatus to 
do the work better or to do something which 
was previously neglected or trusted to man- 
ual labor. : 

To get all the different works co-ordinated 
in the best way, free from mutual interfer- 
ences and needless complexities, it is desira- 
ble that substantially everything should be 
planned before anything is built, though 
some small matters like details of gas-piping, 
wiring for electric lights, etc., may be left 
to take their chances ; they must keep out of 
the way of other things in any case. ° 

Some ingenuity and much patient study 
are needed on the part of the designer to get 
plans thus well matured in advance of con- 
struction. Time is also needed, and owners 
are often unable or unwilling to allow this. 
It requires less mental effort to take one step 
at a time and trust to luck for the succeeding 
ones—to put up shafting and belts, and then 
consider how to arrange the various systems 
of piping, etc. But in doing this, one will 
always find some of the previous construc- 
tions which he wishes were different and 
which might have been varied as well as not 
if the requirements of the later work had 
been seasonably brought out by planning all 
at the same time. 

Of course the planning should begin at 
the right end : first, the determination of the 
product required, and the schedule of ma- 
chines to make it ; then the placing of these 
machines in convenient relations to each 


of atomizers for moistening the air and 
the pipes for supplying them, if these are 
required. 

Formerly it was the general custom to 
heat by pipes running along the walls under 
the windows. This would seem to be the 
best position for taking care of the cold 
air coming down from the walls and win- 
dows. But pipes here take up about four 
inches of space, ordinarily one per cent. 
of the whole floor area. Inflammable stock, 
lint, waste, etc., are also likely to come in 
contact with them, increasing the risk of 
fire. These objections can be avoided, in 
part at least, by placing the pipes overhead, 
where, if they are near the walls, they heat 
the rooms well enough. Usually the top of 
a room is less crowded with shafts and belts 
near the walls than toward the middle. 
Within the last few years the system of in- 
direct heating with steam coils and blowers 
has been coming into use and has given good 
satisfaction. 

Other things being equal, it is desirable to 
have a shaft run along the middle of the 
space which it serves with power, so that 
the counter-belts can balance each other 
in their pulls upon it. 

All counter and machine belts less than 
about .six inches wide should have room 
enough to run off or be thrown off, on one 
side at least, without fouling, and it is well 
to have positive stops to prevent their run- 
ning off the dangerous side, if there is one. 
I have seen plans mhade for four or five 
machine belts to run in close proximity 
to each other on one wide pulley—a very 
unprofitable and dangerous thing to try. 

A competent designer who knows that 
such arrangements are inadmissible will not 
get caught in them; but he will often find 
good reasons for going back and changing 
his previous drafts, moving shafts side- 
wise and also altering their make-up, in 
favor of other things. Sometimes the modi- 
fications will run back even to the arrange- 
ments of the machinery and of the build- 
ing. 

The most difficult cases arise in connec- 
tion with alterations and enlargements of 





other, and so as to use floor space to advan- 
tage, leaving only so much as is needed for 
passage-ways, stock in process, etc. 

Along with this must be considered the 
dimensions of building and number of 
stories required to furnish the needed floor 
space conveniently and without breaking de- 
partments; also, the nature of the power 
plant, the location of the rooms relative to 
to it, the spaces required for main belts, 
etc. 

Other things being equal, it is desirable to 
have the water-wheels within the mill, so 
that the power may be carried from a first 
horizontal shaft of moderate length directly 
to the main shafts in the different rooms. 
The same principle applies in the case of 
steam engines ; but when their fly-wheels are 
too large to go inside conveniently, they 
may be placed just outside and still have the 
advantage of belting directly to the princi- 
pal main shafts. 

It is obviously desirable to have the boilers 
in a one-story building at a moderate dis- 
tance from the mill, and in any case to have 
ample space, say seven feet high above them 
for pipes, light, inspection and repairs. 

It is well to have a large number of main 
shafts driven directly from the fly-wheel or 
main drum. This saves dividing up of 
power further on by other transmissions 
through large counter-belts, which are always 
objectionable over the machinery. Many 
small ones must be used, however, and it is 
important to locate them where they will do 
the least harm. It is a good rule never to 
run pipes through them, witb the risk of 
their being pulled down and broken by the 
belt in case of accident, allowing escape of 
steam, gas or water. 

If sprinklers are to be used, their locations 
should be considered, and reasonable con- 
cessions should be made to keep the shafting 
and belts clear of them, and, as well as may 
be, of the pipes for supplying them. The 
same is true of steam pipes for heating and 


* We published an extract from this paper in our 





issue of April 17; this is the concluding portion. 


existing plants. In these cases, especially, 
it is often difficult to decide between several 
alternative schemes, all having some un- 
satisfactory features. If the designer is a 
conscientious and painstaking worker he 
will ‘develop these schemes, and perhaps 
some others which are thought of during the 
process, far enough so that whoever is to 
decide between them can clearly see their re- 
spective merits and defects. 

In planning transmissions of power, it is 
important to consider where the minimum 
of costs occurs, as between pulleys and 
belts. The larger the pulleys are the more 
they will cost, but the faster the belt will 
run and the less will be its width and cost, 
at first and also for renewal. It will also 
make less pull and friction on the shafts, 
develop less dirt and electricity, and can 
be more easily thrown on and off. Many 
manufacturers and mechanics never even 
think of these things, and would be greatly 
surprised to know how much money they 
have wasted and how much inconvenience 
they submit to in using wide belts at low 
speeds. 

Due regard to these considerations will 
usually fix the diameters of counter-pulleys 
at 30 inches and upward. With such diam- 
eters the advantages of using double-thick 
belting ordinarily exceed the disadvantages, 
and this halves the widths, saving space, 
which is often important, and looking neater, 
in any case. 

It is desirable that all the piping, shafting, 
pulleys and belts, and especially these run- 
ning parts, should not only barely clear 
their surroundings, but should have ample 
space around them, for convenience of erec- 
tion, care, repairs, etc. Failure in this re- 
spect is fatal to anything like elegance of 
design. 

If everything is well arranged the mil} 
will leok much simpler and the designer will 
receive less credit than if he had thrown 
it together at haphazard with more shafts 
and counter-belts, mere complicated piping 





and more crowding generally. 
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Much the most common practice in iociaies nae West. 





Whether this movement is to be 


ing shafting is to depend for its support | more or less rapid and general, it seems that | 


wholly upon hangers on the floor beams | our best policy here is to turn an increas- | 


or columns, usually 8 feet apart or more ; 


then the best that can be done is to locate | duction of fine and high priced goods, the | products are receiving a constantly increas- | 
business of making which cannot be so | 


the larger pulleys for main and counter- | 
belts close to a hanger on one side, hence | 
5 or 6 feet from the one on the other side: | 
This throws too much of the strain on to the 


near hanger, and moreover the head length | 
of shaft, which carries the main pulley, has | 
to be made much larger than is needful for | 
auy other reason, merely to avoid excessive | 
bending. Very often the same is true to) 
a greater or less extent of the rest of the | 


shaft. 
to secure stiffness is insufficient, 
too much bending occurs and wastes much 
power without attracting attention. 

Some 20 years ago certain wide-awake 
manufacturers made a new departure in 
the direction of using very small shafts 
av high speeds. 


Very often, also, the increase of size 


hangers—perhaps one in every bay, on an 


average—and was troublesome in other re-| 


spects. 
As to the main pulleys, it is much better, 
and little if any more costly, to locate them 


wherever they are wanted—anywhere in any | 
| 
| tion. 


bay—then put in special timbers so as to 
have a hanger close to the pulley on each 
side and each equally well supported. 

As to the rest of the shaft, the best 
modern practice 
above-mentioned extremes; fixing minimum 


steers between the two) 


so that | 


This was pushed to an| 
extreme, which required many intermediate | 


ingly large part of our attention to the pro-| 


| easily learned and started by beginners else- | 
| where. 
The principal requisites for this are cap- 


ital, of which we have plenty; energy, 
in which we are not deficient; and skill, 
which is most important of all. We have 


considerable of this already developed, and 


more by trying. 

This skill is needed not only at the head, 
but down through the ranks of the opera- 
| tives. 
/tract nor hold good operatives ; 


instead of 


this they give a procession of indifferent | 


|ones; sometimes there are not enough of 
'them to keep all the machinery going, and 
at other times the pay-rolls are loaded with 
too many spare ones, in anticipation of such 
/a scarcity. 

Some of the good conditions which are 
profitable to have everywhere, 


priced products, are as follows: 
1. Good light, temperature and ventila- 


vantage, without thought or question. 


2. The different departments should be 
| well balanced, so that none may be over- | 


diameters by the rule that a shaft must} strong and costly for the amount of work 
be stiff enough to carry the great majority of | required from it. 


its pulleys and belts without intermediate | 


| 


hangers, and then putting in the latter 


3. Every shaft should make its appointed 
number of revolutions, with clock-like regu- 


wherever they are needed to take good care! larity, through every second of running time. 


SIMONDS ROLLING- 


perhaps an unrivaled capacity for acquiring 


Bad conditions do not develop, at- | 


and are | 
especially needful in making fine and high- 


In many places some or all of these | 
desiderata are lost or thrown away with | 
scarcely avy saving of cost or other ad-| 


[ 


| Work Sheet. 





Methods of keeping systematic and ac- 
curate accounts of the cost of finished 


ing share of attention in our American 
besos and manufactories, and it is getting to 
| be generally understood that the accounts, in 
order to be of the greatest practical value, 
| must be so arranged as to show not only the 
| total cost, but the cost of each item enter- 
ing into the final cost, so far as practicable. 
|Wezgive on this page a reproduction, on a 
somewhat reduced scale, of the head of a 
blank form which constitutes part of the 
| system of the Simonds Rolling Machine Co., 
| for keeping these accounts. 
The heading and sub-headings explain the 
/uses of the blank fully. The machines in 
use in the works are all numbered, and the 
| number of a machine is entered in the first 
'or No.1 column. In the second column is 
entered the name or other designation of the 
| work that machine has been employed upon 
|during the week, as many horizontal col- 
umns being used as there have been different 
jobs on the given machine during the week. 
A sample entry for machine No. 1, making 
| carriage axles, is given, to show the method, 
this being, of course, an imaginary case. A 
study of this blank will show that it pos- 
sesses many good points, and shows at a 
glance just what has been done during any 
| week by each machine, and in such a man- 
ner that comparisons between different 
weeks and between different machines may 
very readily be made, as well as compari- 
/sons of waste, etc. A set of such blanks 
carefully tilled out and kept on hand will 
|prove of great value in many ways for all 
‘most any kind of manufacturing operations. 


MACHINE COMPANY. 


same manner, and arranged to the best ad- 
vantage for resisting the thrust of the outside 
walls, to which they should be intimately 
| united. 

Bonds of a suitable kind, such as 
hoop iron, tie bolts, etc., should tie the 
brick-work together in all directions. Floor 
joists should be built into the walls in such a 
manner as to constitute ties to the outside 
walls for resisting the tendency of the latter 
to collapse outwardly from internal pressure, 
as occurs in cyclones, the whole forming a 
compact, interdependent structure, so that, 
when one part was subjected to extreme 
pressure, the strain would be distributed 
through the other parts, and resisted to the 
best mechanical advantage by the entire 
building. 

It is presumed that the above essentials of 
good building are thoroughly understood by 
architects and others; but are they carried 
out in practice, except in the better class of 
buildings? Is it not notorious that, in many 
ordinary buildings, walls are made too thin, 
and the cement used of a cheap, inferior, in- 
adhesive quality? Are not inside walls gen- 
erally so thin and badly joined to the main 
walls as to be useless as an element of 
strength? Are long tie bonds between the 
brick courses used to any extent, or floor 
joists utilized as ties? 

It behooves the public to be alive to these 
matters, and to see that the buildings which 
shelter their families are of the best possible 
material and construction for resisting ex- 
traordinary actions of wind. 

In conclusion, I am of opinion that, wich- 
out departure from ordinary types, and ata 
reasonable cost, buildings can be erected that 
will escape the most furious wind-storms ever 
known in this country. 









































Work of Rolling-Machines for Week E eis a. May 72, 1892. 
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of all the wider oves, and of assemblages of All these things depend largely upon the Cyclones. Eighty-five Hours to America. 


narrow ones in any one bay. 

In comparing such a system with one 
requiring intermediate hangers throughout, 
we shall find no important difference in cost 
or in power required, but the former will be 
simpier, more elegant and more convenient. 
It will be better than a system having no in- 
termediate hangers in every respect. 

Special timbers for carrying hangers and 
other things which ought to remain strictly 
in place, are often injudiciously made to de- 
pend upon clamp connections only; ¢. ¢., 
they are merely bolted flat against their sup- 
ports, se that shrinkage, jarring, belt pull, 
etc , are sure to result in displacement. 


This should always be prevented by should- | 


ers or positive stops of some kind. 

The speeds of shafts are limited mainly by 
these considerations : 

a. It is desirable to have them fast enough 
to transmit all the power required with the 
smallest practicable diameters. Also to have 
the pulleys which drive the machines as 
small as may be without having any of them 
too small ; 7. e., to get the proper belt speeds 
with small, quick-running pulleys, which are 
cheaper and less in the way than larger 
ones. 

b. The speed is limited in the other direc- 
tion, not only by the condition that none of 
the pulleys shall be too small, but also by 
the fact that it is unwise to incur unneces- 
sary friction, etc., by running faster than 
needful ; also by the obvious inconveniences 
and dangers of running ordinary shafting 
and pulleys faster than about 500 revolutions 
per minute. 

Much has been said lately, with some 
show of probability, as to the impending 
transfer of a large share of our New England 
manufacturing business, and especially in 
the heavier and coarser lines, to the South 


design and construction of the mill, partly 
also upon the management. 

4. The overseers and sub-overseers must 
do their work well and promptly, so that no 
machine will wait for attention longer than 
is positively unavoidable. 

5. To make sure that these possibilities are 
made actualities, that no machines shall 


wait unnecessarily for power, material or) 


Overseer’s attention, a live manager is 
usually needed. In many cases he will find 
it essential to have a good and minute system 
of accounts and reports, so that he may keep 
watch not only of his total weekly products, 
but also of the details by machines. 

6. If these things are well attended to, the 
principal condition for keeping good opera- 
tives will be fultilled ; viz., they will have 
opportunity and incentive to do full work, 
and will be able to make good products 
in large quantities ; hence to earn good pay 
at moderate rates per pound. 

This brings us to the end of our story. 
These are the results for which mills are 
built ; the making of good products in large 
quantities at moderate cost is the prime con- 
dition of success. 

EERE) Sec 


An electric railway in Siam has been in- 
corporated, and will be built at once from 
Bangkok to Paknam, a distance of thirty 
miles. This road is to cost $400,000, and Si- 
amese capital will alone be used. An elec- 
tric light company has also been organized, 
and the plant ordered for Bangkok. 
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A former member of the University of 
Illinois was suspended in 1885, six weeks be- 
fore commencement, when it is presumed he 
would have graduated. He has now begun 
suit to recover what he considers his rights. 





By Epwarp W. FuRRELL. 





The Louisville cyclone, which has plunged 
so many families into mourning, was un- 


doubtedly a most formidable visitation and | 


startling evidence of the destructive power 
of nature’s forces and man’s 
cance. 

The increasing frequency of these extra- 
ordinary atmospheric disturbances, the sud- 
denness of their approach, and the uncer- 
tainty of their location, engender lively 
apprehension, and appeal to science to de- 
vise means for averting their death-dealing 
effects. 

An examination of the ruined district has 
revealed the fact that several buildings (the 
Fort Nelson in particular) withstood the 
greatest violence of the wind, and that these 
buildings are of solid and substantial con- 
struction. 

The art of building, though theoretically 
developed toa high degree of complexity 
and perfection, is practically deficient in 
stability and subservience to the safety of 
life. It is a big subject, and, in view of the 
heart-rending calamity referred to, a few 
queries and suggestions will not be irrele- 
vant, and may be useful. 

In constructing a building it seems to 
me that the element of safety from atmos- 
pheric pressure should be the first and en- 
forced consideration, and its utilitarian de- 
sign subordinated. Walls of brick or stone 
should be solid from foundation to roof, and 
of proper thickness throughout. The cement 
used should be the very best that can be pro- 
duced, so that the component parts of a wall 
will adhere tenaciously together, and thereby 
form an elastic, but stable surface. Inside 
walls should be made substantially in the 





insignifi- | 


There is something practical in the scheme 
to reduce the passage across the Atlantic to 


/about three days and a half, for which pur- 


pose a company has been formed. The aim 
of the promoters is to reduce the length 
of the Atlantic voyage to about 1,700 miles, 
as against the 3,052 miles between New York 
and Liverpool. This they propose to accom- 
plish by constructing a railway along the 
north shore of the River and Gulf of St. 
Lawrence, from Quebec to St. Charles Bay, 
on the Labrador coast, a distance of 844 
miles. With vessels steaming 20 knots, the 
promoters of this scheme calculate upon the 
sea voyage between St. Charles Bay and 
Milford Haven, a distance of 1,700 miles, 
being made in 38 days, 18 hours, as against 
the average of 6 days, 84 hours from New 
York to Liverpool. Quebec is over 500 
miles nearer to Liverpool than New York, 
but there are no ocean greyhounds on the 
Canadian route, and so it happens that, with 
a much shorter course, the Dominion steam- 
ers not infrequently take two or three days 
more than those sailing to New York to 
make the crossing. The capital of the com- 
pany is £4,000,000, and government assist- 
ance to the extent of £600,000 or £800,000 is 
expected from the federal authorities at 
Ottawa, apart from what may reasonably be 
looked for from the government of the 
province, which would derive material bene- 
fits from the construction of the road, through 
the opening and working of the numerous 


mines, guano deposits, and quarries of 
marble and other ornamental stone which 
exist in the district through which it is 
torun. The bill constituting the company 


has already passed the Dominion Parlia- 
ment, and is now before the senate.—Jron 





(London.) 
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Duplex Pressure Pump. 





With this we give an illustration of a du- 
plex steam pump built for use in connection 
with cotton, linseed oil, lead and hydraulic 
presses, by the Hall Steam Pump Co., New 
York City. It is designed for pumping 
against pressures of 3,000 to 5,000 pounds 
per square inch, and pains have been taken 
to secure simplicity, durability under severe 
usage, and accessibility of parts. 

The steam end of these pumps is of the 
standard ‘‘ Hall” pattern, with steam-actu- 
ated valves, and the proportion between 
ciameter of steam and water ends is fixed in 
accordance with the work to be done. 

A governor is placed on top, which, when 
the pressure reaches the desired height, com- 
presses the spiral spring shown, raises a 
vilve and allows the water to pass through 
the small tube shown, toa piston which it 
moves, and thus regulates the supply of 
steam, and controls the movement of the 
pump and the pressure. 

All paits of this pump are made to gauges 
and are interchangeable, so that renewal of 
parts worn out or broken is an easy matter. 
They are made in thirteen sizes, with steam 
cylinders from 5 to 18 inches diameter ; 
pump plungers from # to 24 inches diameter, 
and stroke 6 to 12 inches. 
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To Find the Proportions of the Steam 
Ports and a D Slide Valve. 





To design an ordinary slide valve and to 
determine the size of steam ports for an ordi- 
nary steam engine is a simple matter; but, 
judging from the number of questions re- 
ceived, relating to this subject, we conclude 
that it is by no means clear to the every-day 
engineer. In this article we shall endeavor 
to present this subject in as simple a manner 
as possible, and we shall adopt a graphical 
treatment, when simplicity demands it, and 
shall take for an example the following ques- 
tion sent us by one of our correspondents. 
What should be the size of the steam ports, 
exhaust port, and common slide valve of the 
D form, for an ordinary steam engine diam- 
eter of cylinder, 5 inches; stroke, 5 inches; 
number of revolutions per minute, 1,000? 

The first step will be to determine the size 
of ports; to do so, we need to know the piston 
speed in feet per minute. The engine makes 
1,000 revolutions per minute, the stroke is 
5 inches, hence the piston speed will be 
5X2 X 1,000 _ $38.33 feet per minute. It 
is customary to make the area of the steam 
ports equal to +, of the area of the piston for 
a piston speed of 600 feet per minute, and 
for higher speeds larger in proportion. Con- 
sequently for finding the area of the steam 
ports in the given example ,we have the fol- 
lowing proportion : 

GOD > SBB.38 <: 1 se 

working out this proportion, we have, 

SoG = -188, which means that the 
area of the steam port should be equal to 
.188 times the area of the piston, The area 
of a 5 inch piston is 19.63 square inches, 
hence the area of the steam port should be 
19.68 x .188 = 2.70 square inches. The 
lengih of the port is an arbitrary matter; it 
is generally made as long as the design of 
the engine will permit, so as to allow as great 
a quantity of steam as possible to flow into 
the cylinder at the beginning of the stroke. 
The general practice is to make the length of 
port equal to about three-quarters of, or 
equal to the diameter of the cylinder. Let 
us make the port 4 inches long ; its width is 
then found by dividing the area—previously 
computed—by the length of the port, hence 


we have, 
2.70 : ; 
7 = .675, say 44 inch wide. 








Here then we have found that for the given 
piston speed each steam port must be 4 
inches long and }} of an inch wide. 

Our next step will be to find the lap of the 
valve. The lap will depend on the point of 
cut-off ; we shall assume that the steam is to 
be cut off at of the stroke. To find the 
lap to suit these conditions, we employ the 
following graphical method. 





Describe any circle A M B (Fig. 1) whose 
diameter is larger than what the travel of the 
valve is expected to be ; in this case we have 
drawn it 4 inches diameter. Through the 


c, as a center, and with a radius equal to 
Cy 6 OF Cy Yo, describe a circleay, bd. Now, 
the distance c, s will be the required amount 


'of lap; s 6 is the width of the steam port, 
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DuPpLEx STEAM Pump. 


center c draw the diameter z y. Now, since 
the steam is to be cut off at 2 of the stroke, 
divide the diameter z y into 4 equal parts, 
and through the point of division marked 3, 
draw a line 3 g perpendicular to the diameter 
2 y, cutting the circumference A M B in the 
point g. Join the points y and g by a straight 
line. Divide the line y g into two equal 
parts, and thus obtain the point s,; through the 
point s draw a straight line A B perpendicu- 
lar to y g, and join the points y and B by a 
straight line. From slay off on the line A B, 
towards B, a distance which is equal to the 





the diameter a } is the travel of the valve, 
and if the connection between the valve and 
the eccentric is direct, that is to say, with no 
rockers, whose arms are of unequal lengths, 
interposed, the radius c, a will be the throw 
or eccentricity of the eccentric. Weare now 
in a position to determine the width of the 
exhaust port. The general practice is to 
make the exhaust twice as wide as the steam 
port, and in the majority of cases this pro- 
portion is about correct. But there are cases 
in which such an exhaust port is wider than 
necessary, and sometimes it is not wide 
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Fig. Re 
PROPORTIONS OF SLIDE VALVES. 


width of the steam port, 44 of an inch in this 
case, and thus obtain the point b. Through 
b draw a straight line d y, parallel to B y, 
cutting the line g y in the point y,. Through 
the point y, draw a line y, x, parallel to y 2, 
cutting the line A B in the point c¢,. From 


enough. It is therefore worth while to ex- 
amine the matter. Fig. 2 represents the 
valve in the center of its travel; the dotted 
line B shows a portion of cavity of the valve 
when the valve is at the end of its travel. 
Here we notice that at the end of the travel 


a portion fx of the exhaust opening is cov- 
ered by the valve, leaving a clear opening of 
the width kg. In order to obtain a free ex- 


not be less than the width of the steam port. 
In order to obtain this amount of opening, 
we proceed as follows: 

Lay in the width of the steam port sb; 
also lay in the width } f of the bridge, which 
is generally made equal to about the thick- 
ness of the cylinder. If there is no inside 
lap, as we shall assume in this case, the edge 
A of the cavity will be in line with the in- 
ner edge 5 of the steam port when the 
valve stands in the center of its travel ; hence 
to find the position of this inner edge when 
the valve is at the end of its travel, we sim- 
ply make the distance from A to B equal to 
one-half of the travel, and thus obtain the 
point k; lastly nake & g equal to the width 
of the steam port, then will f g be the width 
of the exhaust port. Bisect f g in the point 
?, and through this point draw the center 
line e d perpendicular to the face of the valve 
seat ; and draw the bridge g },, and the steam 
port 5, 85. 

We are now in a position to draw the 
whole section of the valve, as shown in Fig. 
2. Todoso we must first layin the follow- 
ing dimensions, namely, the length of the 
valve ¢, cs, the length A A, of the cavity, 
and the height 27 of the cavity. The 
length c,c, is not yet known, but we do 
know the amount of outside lap, or simply 
“Jap,” as it is usually called, which we have 
found to be 4} of an inch. Now, since the 
lap is the distance by which the valve ex- 
tends beyond the outside edge of the steam 
port when the valve stands in the center of 
its travel, we have a ready way of finding 
the length of the valve,thus: Make the dis- 
tance between the outer edge s of the port, 
and the outer edge c, of the valve, equal to 
the lap ({4 inch); also make the distance 8, c, 
equal to the lap ; then the distance c, cs will 
be the length of the valve. This mode of 
procedure is equivalent to drawing the valve 
in the center of its travel, and, indeed, in de- 
signing a new valve of this kind it is always 
best to show the valve in the center of its 
travel, because in doing so we can determine 
the principal dimensions of the valve with 
the least liability of falling into an error. 
Under these conditions, the center line e d of 
the valve seat will also be the center line of 
the valve. The length A A, of the cavity 
will depend on the amount of inside lap ; in 
this case we have assumed that there is to be 
no inside lap, consequently the inner edge A 
must be drawn in line with the inner edge d 
of the steam port ; and for the same reason 
the inner edge A, must be drawnin line with 
the inner edge }, of the opposite steam port. 
If the valve is to have inside lap, then the 
inner edge A of the cavity must be drawn 
somewhat closer to the center line e d, mak- 
ing the distance from the inner edge } to the 
inner edge A of the cavity equal to the in- 
side lap; of course in every case the dis- 
tance from the center line d e to the edge A, 
must be made equal to that between the 
center line e d and the edge A. 

The height 27 of the cavity, as made by 
different builders, varies considerably; our 
practice is, whenever the design of the en- 
gine will permit, to make? equal to four 
times the width s 6 of the steam port, be- 
cause we believe that with such a height we 
can obtain a freer exhaust than with a shal- 
lower cavity. We have now established the 
principal dimensions of the section of the 
valve ; for the thickness of metal, good judg- 
ment must be used ; for a valve of this size, 
a thickness of } of an inch around the cav- 
ity, and a thickness of 4 above the valve 
face, will probably give good results. The 
form of the back of the valve is arbitrary, 
the form here given is for convenience of 
fastening the valve readily and firmly to 
the planer, when valve face is to be planed. 
For some designs of engines this form of 
the back of the valve will have to be 
modified. 

It should be noted that the lap as deter- 
mined in Fig. 1 is correct only when the 
travel of the valve is equal to that found in 
the same figure, and this travel is equal to 
twice the sum of the lap and the width of 
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haust, the width k g of the opening should’ 
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the steam port, as will readily be seen; hence 
at the end of the travel, the edge c, of the 
valve will coincide with the edge ) of the 
steam port, consequently the steam port will 
be opened fully, no more and no less. If 
it is desirable to make the edge c, travel be- 
yond the edge } of the steam port, the travel 
of the valve must be increased; but if the 
travel of the valve is increased the lap must 
also be increased, otherwise steam will not be 
cut off at of thestroke. To find the proper 
amount of lap under these conditions, we 
must make s d, in Fig. 1, equal to the width 
of the steam port, plus the amount which 
the valve is to travel beyond the steam port, 
and then proceed as before. Ina similar way, 
if the valve is not to open the steam port 
fully, the travel of the valve, and also the 
lap, must be decreased. Under these condi- 
tions we make s , in Fig. 1, equal to the 
amount of opening of the steam port, and 
again proceed as before. It will be of great 
benefit to the reader to find the amount of 
lap to suit the different travels of the valve, 
and observe the influence which the travel of 
the valve has on the lap. It will also be 
useful to remember that, when the travel of 
the valve is equal to twice the sum of the 
lap and the width of the steam port, and 
steam is cut off at 3 of the stroke, the lap 
will be equal to the width of the steam port; 
hence in the given example the lap was de- 
termined as soon as the width of steam 
port was found, and the construction in Fig. 1 
is unnecessary. But when steam is to be cut 
off at any other part of the stroke we must 
employ the construction given in Fig. 1, re- 
membering that in every case the distance 
from the point y to the point marked 3 must 
bear the same proportion to the diameter y z 
as the distance from the beginning of the 
stroke to the point of cut-off bears to the 
length of the stroke. Thus, if steam isto cut 
off at % of the stroke, then the distance from 
y to the point marked 3 must be equal to { 
of the diameter y z, and then proceed as ex- 
plained. 
sicnaciancncetlilii ata iaccaatnes 
Force in the Steam Engine and Its 
Relation to Smooth Running. 





By PROFESSOR JOSEPH TORREY. 





NINETEENTH PAPER. 





It was said in the last paper that side crank 
engines presented a very different problem 
from the double disk center crank type, as to 
the amount of balance practicable. This does 
not mean that they need less balancing, ex- 
cept so far as is due to the fact, borne out by 
the writer’s experience, that side crank en- 
gines usually run at lower speeds, relatively 
speaking. This of course would modify the 
question, but I certainly believe that the 
counterweight should be the greatest permis- 
sible one in every case, and by this I do not 
mean the greatest the builder guesses is 
‘about right,” but the greatest consistent 
with weight, foundation, construction and 
position. If the whole engine is made sub- 
stantially self-contained by being put on a 
strong sub-base, and if this sub-base be set 
on a thoroughly well made foundation bal- 
ance may be carried to as great an extent as 
a well-proportioned crank disk will allow. 
The fact is, however, that side crank en- 
gines are set up in very many cases, perhaps 
in the majority of cases, without any sub- 
base at all. In this case the main bearing is 
on the main foundation, and the out-board 
bearing on a separate pier, which is, by the 
way, apt to be poorly built, and of insuf- 
ficient area—especially when, as is often the 
case, additional pulleys are put on to enable 
more dynamos or machines to be run from 
the same engine. Ina case of this kind, and 
with all these contingencies in mind, it is un- 
doubtedly a serious matter to decide what 
degree of counterbalance is advisable. What- 
ever suggestions I make on this point are 
given with much diffidence, and can be taken 
simply for what they are worth, as my ex- 
perience will not compare with that of many 
of my readers. 

In the first place, then, notwithstanding 
all the possibilities of the case, I believe it is 
better to crowd the balancing as far as possi- 


. | 
ble, even in this case; and how far is that ? | 
Just here is where the important. question | 
of ‘‘dead weight” comes in; that is, the | 
weight of the motionless part of the engine. 
It is not best to have the counterweight such 
that, if unrestrained, it would lift the whole 
engine bodily, although with a properly con- 
structed foundation the danger from this 
source is reduced to a minimum. Now there 
are two ways to obviate this difficulty: | 
first, by cutting down the counterweight, 
and second by putting more metal in the 
bed. 

This aspect of the case was considered 
through the columns of the AMERICAN Ma- 


at the radius of the crank to the weight of 
reciprocating parts concentrated at the crank- 
pin, the result will be that the engine will 
be perfectly balanced in every direction, 


|and there will be no shaking or tendency to 
shake. 


In this case, the reciprocating parts, 
with their counterweight, act substantially 
like so much balance wheel, and there is no 
inequality at all. 

Of course these conditions cannot be se- 
cured in practice, but we can certainly ap- 
proximate to them. By making the piston 
and rod, crosshead and body of connecting 
rod as light as is consistent with strength, 
and then putting what extra weight may be 


cutnist by Mr. M. A. Beck. He certainly | thought necessary for quiet running (say 
did what is very unusual in discussions on | enough to bring up the inertia at back end 
counterweight—arrived at some very definite | to about the steam measure, at beginning of 
conclusions, Those who may wish to read | stroke), in the large end of connecting rod, 
his original papers will find them in the | it is possible to balance to the full extent with 





AMERICAN Macurnist for April 18 and May 
16, 1885. I will here give simply an abstract 
of his results. 

Let W = counterweight needed at radius 
of crank, over and above that required to 
balance crank and pin. 

m = weight of reciprocating parts. 

M = non-moving mass (cylinder bed plate, 
etc.) 

F = mean of inertia forces at front and 
back end. 

Then the proper relation between these 
elements is given by the formula, 

Fm 
w= © 

This simple formula may be conveniently 
expressed in form of a rule, as follows: 

Divide the mean of the inertia forces at 
front and back end, by the weight of cylin- 
der and bed plate. Multiply the number ob- 
tained by the weight of the reciprocating 
parts, and the product will be the weight of 
counterbalance needed at the radius of the 
crank. 

This must of course be modified according 
to the methods given in the seventeenth 
paper. 
calculated, which is here given : 





From this formula a table has been | 


| much less vertical disturbance than by the 
| ordinary method, and by paying a just 
;amount of attention to making the bed 
|plate heavy enough, referring perhaps to 
Mr. Beck’s formula, or else remembering that 
| the centrifugal force of the counterweight 
ought not to be much greater than the bed 
plate weight, still better results will be ob- 
| tained. . 

| It is my opinion that this is the best solu- 
| tion of the balancing question for any class 
_of engines whatever; for, whether side crank, 
or center crank, it will always be true that 
the more of the reciprocating weight is put 
| in the large end of connecting rod, the less 
| vertical disturbance will result from a full 
balance; several of the best single valve, 
| high-speed automatics embody this feature, 
and I can see no good reason why it should 
not be much more generally employed. 

One more point is worthy of consideration. 
Since the advantages of high rotative speeds 
have come to be either openly or tacitly ac- 
_knowledged by engine designers, there has 
| been an ever-increasing tendency on the part 
'of the builders of so-called low-speed en- 

gines to crowd their rotative speeds up to 
the highest permissible point. The results 
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We will take later a particular case or 
two, and see how this table may be applied 
in designing counterweights. 

It is interesting to notice that this formula 
may be so transposed as to give us still 
further information. It may be put in the 
following form, 

Fm 
B= W° 

Now, in case of center crank engines, as 
has been said, there is generally no serious 
objection to balancing to the full extent, and 
when this is done the counterweight re- 
quired at the radius of the crank will equal 
the weight of the reciprocating parts. In 
other words, W will equal m. Now, if W 


: m 
= m, in our formula, then 


yy = 1, and con- 


sequently, 
M = F. 


That is, the weight of cylinder and bed 


2222 | .2105 | - 2000 


have of course shown more or less gain in 
steam economy, but not always a correspond- 
ing gain in running qualities. In some cases 
the results have been decidedly bad. It is 
my opinion that a large number ef long- 
stroke engines are to-day running faster than 
'their design will safely permit. The bad 
| results show themselves in loosening founda- 
tions and shafts out of line mostly. It cer- 
tainly seems as if the reasonable point where 
the need of some balancing begins to show 
itself was at the point where the oscillation 
became noticeable, and I firmly believe the 
running of some slow-speed engines would 
be improved, and their durability increased, 
by a little judicious balancing. Unfortu- 
nately, however, it is not at all probable that 
they will be for some time. Patterns once 
gotten out, and a standard engine designed, 
| it takes considerable to make a change. 


—— ae 


plate should equal the mean of the inertia | 


forces at front and back ends, expressed in 
pounds, of course. 


There is one other point, with respect to | 


counterbalance, which is certainly worth con- 
sideration. It has been shown that the action 
of weight in the crosshead or piston of an 
engine, is slightly different from that of the 
same weight in the large end of connecting 
rod. Now suppose for a minute that all the 
weights of the reciprocating parts were con- 
centrated at the crank-pin, and that the pis- 
ton, crosshead and body of connecting rod, 
weighed nothing. Now, on speeding up 
our imaginary engine we should get end- 
wise shaking, just as in the ordinary case, 
only, as previously shown, the actual distri- 
bution of force throughout the stroke will 
be slightly different. 

Now, if a counterweight be applied, equal 
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Safe Working Pressure for Boiler 
Flues—Error in Formula, 


Editor American Machinist : 


Despite the numerous attempts to solve 
this problem, no engineer seems as yet dis- 
posed to place confidence in the formula de- 
vised by another. 

Being interested in the boiler flue question, 
the reply to the query of F. X. F., Oakland, 
caught my attention, and I send herewith my 
own solution. 

A taper tube 8 feet long, tapering from 14 
to 30”, and varying from ,,’’ to #’’ thick, was 
given. 

A parallel 30” x 3” tube would, by my own 
formula, be safe at 65 Ibs. A parallel tube of 
14’x,,"" would stand 93 lbs. Taking an 


arithmetic mean would give 79 lbs., or (98 + 
65)-+- 2=79. Taking, however, a mean of 
the diameters and thickness, and so calling 


the tube aa 22, and its thickness 


(+ #5) + 2 = 4}, the formula works out as 
73 lbs., which is not much in excess of the 
answer given to the query, namely 68, and 
as my formula is for circular flues, I should 
deduct something from the 73, for want of 
circularity. The formula I use in werking 


48,000 ¢2:2 
pressure = —*—__— D being the diame- 


D/L 

ter in inches, and Z being the length in feet, 
between rings. When Z is very short, as for 
example, in the corrugated furnace or 
Brown’s ribbed plate furnaces, the formula 
may give results too high and beyond the 
safe resistance of the material to compression. 

I have another formula in which the work- 

61502? 

/L D 
% tube gives 56 lbs. only, and for the 14” x =,” 
tube gives 571bs. In this formula the flue 
diameter comes in as a factor under the root, 
whilst in the first, the strength varies in- 
versely as the diameter simply, and seems 
more correct than the second. Unwin in his 
formula places D in the denominator to its 
1.16 power, which appears likely to be more 
correct than placing it under a root sign, but 
Unwin puts Z only to its 0.9 power, and ex- 
periment seems clearly to point to the strength 


varying inversely as 4/Z oras.L°*5. Another 
formula by Clark for lengths over 9 feet in- 
volves d to its 1.75 power, and would give 
the 30 x 2 tube 73 Ibs. pressure. 

Personally I would use my own No. 1 
formula for circular flues with good flanged 
seams—for modern high-class work, in fact; 
and my second I should employ when dealing 
with lap-jointed tubes, for in these the smaller 
the tube the greater the departure from 
true circularity, and as seen in the result 
given, whilst in the first case the small tube 
was over 40 per cent. stronger, in the second 
it was not 2 per cent. stronger, for it would 
be nearly twice as far out of truth in regard 
to its diameter. 

Though the strengths of usual sizes and 
sections are known by practice, there are few 
reliable experiments to go upon. 

Whatever rule be taken, the result must 
always be checked so that the actual crushing 
stress be never exceeded. The limit even 
for a corrugated flue seems to be about 
20,000 lbs. per square inch of plate section, 
and corrugation seems to enable the material 
to resist up to its limit of elasticity or 
thereabouts. To properly test tubes experi- 
mentally, they should be tested in a vertical 
position, in order to eliminate the effects of 
upward flotation, or at least this should be 
also tested for ascertaining the loss of strength 
if any, due to flotation. The usual mar- 
ginal factors of 3 to 4 allowed in boiler 
strengths are more than sufficient to cover 
the discrepancies,in the formula quoted, and 
other formule give the results not far differ- 
ent. The most important difference from 
Fairbairn’s old formula seems to be in the 


adoption ef 4/Z in the formula in place of 
LI, and Fairbairn’s formula for collapse, 
though not to be depended upon as a collaps- 
ing formula, may be converted into a formula 
for working pressure by dividing by a factor 
300 
. ie 
used in England as a guide, and, as altered, 
is supposed to give a working pressure about 
a fourth the actual collapsing pressure. 

It would be well to make a few more ex- 
periments upon flue tubes, to ascertain the 
correct values to which ¢, Z and D should 
appeur in the formula. 

These determinations would require three 
sets of tubes at least, in each set one of the 
above, these dimensions only being varied, 
so that the proper index could thus be ascer- 
tained for each quantity. 

It is to be expected, also, especially as re- 
gards L, that the influence of this cannot be 
properly ascertained under usual conditions, 
for in a boiler the tube has a rigid attach- 
ment at one end at least, and the influence of 


ing pressure is P = which for a 30 x 


This formula, so altered, is often 





this must be very great in the first foot or 
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two; for such rigid attachment must have 
great influence in stiffening the immediate 
front portion of the flue. It seems reasona- 
ble to suppose, then, that any true formula 
for short tubes would include [—z; 2 being 
the length influenced by the end plate attach- 
ment. To properly test a flue, it would be 
correct to test portions well removed from 
end support. 

An absence of some weeks in Holland has 
prevented me from seeing and acknowledg- 
ing earlier, the error in formula pointed out 
by Mr. G. L. Fowler in regard to air-pumps. 
The question of acceleration of falling bodies 
is one so infrequent with me that the enormous 





discrepancy in the result did not appear evi- 








to mind an experience with emery on a 
crank-pin. 

The ‘‘ engineer” had raised one end of the 
crank-shaft about an inch higher than the 
other, and because the pin run hot he came 
to the very brilliant conclusion that the 
builders of the engine had put it in ‘‘ crook- 
ed,” or out of line with the shaft. 

Well, he could file that pin true; he 
could. 

When he got through filing, the engine 
was ‘‘too small, anyhow,” and he wanted it 
replaced by a Corliss. 

About the first discovery we made upon 
our arrival was that the nearest machine 
shop was just 200 miles away. Wesent 
back to the shop for a set of brasses, to 
be lined with babbitt and bored out 4” 
larger than tin—like sketch—this to re- 
move a tendency of the crooked pin to 
twist the connecting rod. 

After leveling up shaft and crosshead, 
we filled the crank-pin bo¥' with coarse 
emery and started up. The idea was that the 


dent tome. The error, which I must regret, | emery would imbed itself in the babbitt, and 


will fortunately not alter in any way the 
principle which I was endeavoring to prove. 
It merely shows that from the horizontal air 
pump better work may be expected than I 
was prepared to claim, as the water will fol- 
low the bucket with a less head than I was 
assuming necessary. It is well te emphasize 
the fact that, whilst the water follows the 
bucket only under the influence of that por- 
tion which rises and falls vertically, it will 
not follow at the speed given by the formula 
» = 82t, but at a rate proportionally less in 
the ratio of the falling weight of water to 
the whole bulk moved. Thus, if 100 lbs. of 
water in the pump fall yertically, and attain 
a velocity of 5 feet per second in a half 
stroke of the bucket, then with a further 100 
lbs. to be moved horizontally, the accelera- 
tion of speed can only be a half of that found 
by formula. 

Since writing the article I have had some 
special experience with an engine having a 
horizontal air-pump and circulating pump 
combined, and having the stroke of the 
steam piston. The pump bucket had simply 
a short, straight middle length and two hem- 
ispherical ends, as per figure. The stroke 
was 27.2’, and the pump worked quietly up 
to about 90 revolutions per minute, at which 
speed there was a sharp clack occasionally, 
due to plunger making contact again with 
water. The condenser was entirely above, 
and the pump was 9” diameter. The head of 
water could not be actually known. It 
was only about a foot from pump center 
to inlet valves above, but another two feet 
might be filled above the inlet valve, and so 
nothing definite could be measured. The 
pump, however, was quite satisfactory. 

I am obliged for Mr. Fowler’s correction. 

W. H. Boor. 





Interest in the Grindstone. 
Editor American Machinist: 

It is evident from the discussion of the 
shop grindstone that workmen generally 
find themselves working at a disadvantage 
where tools require much or particular 
grinding. I have worked in some forty 
shops, and in only one have I seen the 
grindstone business satisfactorily managed. 
It was in the machine shop of William 
Sellers & Co. The size and grit of stone, 
the speed, management of water, all were 
admirable. 

If they would tell us how they select, 
mount, run and care forashop grindstone, 
it might be of use to many. . There must be 
general ignorance in this country as to what 
constitutes a good stone. I believe most of 
us have never seen one. Certainly all Ohio 
stones that I have seen, and most other 
American stones, are worthless. If a good 
stone could be got for three times the money 
it would be cheap. 

In some Eastern shops, where rather small 
stones are used, I have seen them set up with 
a countershaft and pair of cones. 

J. SMiru. 


Grinding a Crank-pin, 


Editor American Machinist : 
Your articles on emery wheels, etc., bring 





all the cutting would be on the pin. 

It took fourteen days—pulling the mill 
after the first day—to bring that pin down to 
a bearing; it was’ smaller, but was round 
and true. 

We found the’ babbitt had retained its 








shape, even the lathe tool marks being plain- 








boyish mischief took the ball and threw it as 
far as possible down the street. I was en- 
raged at this, and, running up to him, com- 
menced, without thinking much of his 
superior age and size, to pound him with my 
fists. He made practically no _ resistance, 
whereupon my bravery and confidence in 
my prowess were much increased, as I at- 
tributed his non-defensive action to fear of 
me, which, considering his superior size, 
was, I thought, very creditable to me, and 
increased my importance a great deal. A 
man who was passing stopped the one-sided 
fight, and asked Allen why he let a little fel- 
low like me pound him inthat way. The 
boy answered that the people with whom he 
lived had forbade him fighting, and told him 
that if they heard of his doing so they would 
dismiss him, and let him shift for himself. 
A good many years have passed over my 
head since that time, but though I should 
live a great many more, I think I shall retain 
a very clear recollection of how mean and 
contemptible I felt, and how thoroughly I 
despised myself then. Instead of being 
great and brave, as I had supposed myself to 
be, I realized that I was a despicable coward 
and bully, and that the only reason I had 
not been licked out of my boots was because 
I could engage in fighting without danger of 
having my supply of bread and butter cut 
off, while the other boy lived with a couple 
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ly visible, the surface appearing like emery 
paper. 

A curious fact (to me) was that the pin did 
not heat, notwithstanding the fact that we 
used very little more oil than usual. 

Now we have a wholesome respect for 
babbitt and ‘‘ emery.” A MAN. 


Bullying. 
Editor American Machinist : 

When I see an ignorant, unreasonable and 
bullying foreman or superintendent swagger- 
ing around among his men, abusing and in- 
sulting them, I am reminded of an experi- 
ence of mine during my early boyhood, 
which made a lasting impression upon me, 
and I hope a good one. 

Into the little town where I then lived 
there came one day a number of orphan boys 
sent ‘‘out West” from New York to find 
homes in a place where there was more room 
for them than in the crowded city. They 
found homes among the people of the village 
and were sent to school, child labor (at least 
in factories) not having been introduced 
there at that time. Among the boys was one 
named Allen, somewhat older and larger 
than myself, and possessed of the usual 
amount of boyish love of mischief and fun, 
combined with a knowledge of the ways of 
the world picked up in the streets and alleys 
of Gotham, which made him quite a lion 
among the boys born and bred in the little 
town. 

One evening, as myself and ‘‘ chum” were 
throwing a ball from one to the other in the 





street, Allen came along, and ina spirit of 





CRANK-PIN. 


who, having no children of their own, had 
forgotten how necessary it is for a boy to oc- 
casionally defend himself; and having no 
pareutal interest in the orphan boy, held the 
threat of banishment over his head should he 
exercise a boy’s inherent and natural right to 
defend with his fists an attack upon himself. 
When I grew older and left the little town 
to pursue my ambition to be a machinist, I 
began to come into contact with men whom 
I thought should frequently despise them- 
selves as thoroughly as I did upon the occa- 
sion of which I speak. They are the men 
who hold petty foremanships or other places 
which clothe them with a limited authority, 
and mercilessly abuse and wantonly insult 
men in every way their superiors, but so un- 
fortunate as to be compelled to work, tem- 
porarily at least, under them. They are the 
foremen who never acknowledge the possi- 
bility of their having made a mistake, and 
who, when they do make one, and give 
a workman a wrong order by which work 
is spoiled, lie out of it, and abuse the work- 
man for what they coolly charge him with 
being to blame for. They rave and curse at 
a man who has made a little mistake such as 
the best mechanic is sometimes liable to, 
thinking that because the man says little or 
nothing in defense of himself, he knows he is 
deserving of such treatment, the real reason 
being similar to the one which prevented 
Allen from defending himself. 

A man with a wife and children at home 
depending upon him as their bread-winner, 





will sometimes take abuse and insults, which 
he knows he ought not to take, rather than 


risk the loss of employment; but the fore- 
man who takes advantage of this to cover 
his own incompetency, or to vent his spleen, 
is a despicable coward and an unprofitable 
man for his employer besides. The best re- 
sults are obtained from a shop where the 
men have the fullest respect for and con- 
fidence in their foreman, and this they can- 
not have if he shows them that he is a bully 
and a coward. 

Iam disposed to think that many a man 
‘*clothed with a little brief authority,” who 
thinks he is doing great things by treating 
his men as though they were entitled to 
no respect whatever, is really causing others 
to secretly despise him as thoroughly as I de- 
spised myself until I had made full amends 
to the boy Allen. T. A. PANDIE. 
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Naval Construction in Britain. 





Mr. White is the chief naval constructor 
of the British Admiralty, and he has recently 
put forth his views in regard to different 
types of war vessels. He strongly favors 
large ships as-being, on the whole, much 
more effective, especially in rough weather, 
than small ones. He says: 


‘*The point here raised is not the absolute 
behavior at sea of ships of different sizes and 
weights, but their relative behavior under 
identical condition of wind and sea; conse- 
quently a judgment can only be formed by 
comparing the behavior of ships of different 
sizes navigating together. And the compari- 
son is made most valuable when a fleet in- 
cludes vessels of widely divergent dimensions 
with the gradations of size from the smallest 
to the largest represented, at fairly close in- 
tervals. Probably the maneuvers of 1889 
fulfill these conditions better than any pre- 
vious assemblage of ships. Beginning with 
the ‘Inflexible,’ of nearly 12,000 tons, by 
successive steps one can pass down to the 
torpedo gunboat of about 500 tons, and tor- 
pedo boats of less than 100 tons. 

‘‘While recognizing the comparatively 
limited scope of the operation possible dur- 
ing the maneuvers, it is undoubted that 
every one who saw these ships under circum- 
stances of bad weather must have been im- 
pressed with the superior behavier and fight- 
ing qualities possessed by the largest vessels 
as compared with the smaller, when other 
features, such as freeboard and height of 
guns above water, were similar in the ships 
of differing sizes. But dealing simply with 
weight and length as elements influencing 
the behavior and the maintenance of speed at 
sea, it may unhesitatingly be asserted that 
increase in size has a most marked effect in 
improving sea-going qualities. 

“‘No one doubts that ships of 3,000 tons, 
or even of much smaller displacement, may 
be perfectly safe and seaworthy in any 
weather, and may be capable of fighting in 
bad weather. The vessels of the ‘Medea’ 
class, for example, prove good sea boats 
and, as they carry two-thirds of their heavy 
armament on long poops and forecastles 
about twenty feet above water, it would be 
very bad weather to place them entirely hors 
de combat. At the same time, it was obvious 
when they were seen in rough weather along- 
side a cruiser of 5,600 tons or the ‘ War- 
spite,’ of 8,400 tons, that these latter had 
very superior powers of maintaining speed 
and fighting because of their great size and 
weight. And if there had been present one 
of the new battle ships of 14,000 tons her ad- 
vantages relative to the ‘ Warspite’ had 
probably been no less marked. 

‘* In speaking thus I do not desire to ignore 
the well-known fact that, under certain con- 
ditions of sea, larger and longer ships may 
pitch or roll more heavily than smaller ships. 
I am dealing, not with such exceptional cir- 
cumstances, but with ordinary or average oc- 
currences. At the same time, it may be in- 
teresting to add that during the maneuvers I 
repeatedly noted heavier pitching in the 
‘Warspite’ and ‘Black Prince’ than was 
occurring simultaneously in vessels of the 
‘ Medea’ class. Occasionally heavy rolling of 
large ships has also been noted under con- 
ditions when smaller ships were compara- 
tively steady. These exceptions will not, I 
think, shake the opinion of most naval offi- 
cers that the largest ship is for sea work the 
best. 

‘** Fighting weather’ is a very elastic 
term. Modern appliances have done much 
to extend its meaning. In the ‘ Howe,’ 
when placed intentionally beam-on to a 
heavy sea, and with the ship rolling through 
arcs of 35° to 40° every five and a quarter 
seconds, the after turntable carrying two 
sixty-seven-ton barbette guns was cast loose, 
and the guns were successfully worked. It 
is doubtful if a smaller ship would have 
been as well placed under the circumstances. 
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Outgrowing Sixteen Pages. 





Responding to the growth of the machin- 
ery interests of the country, the AMERICAN 
Macurnist will hereafter consist of twenty 
pages, the intention being to divide the four 
pages thus added, between our readers and 
advertisers. This step has been called for, 
both by the expressed preference of readers, 
and by the demands of advertisers desirous of 
gaining admission to our advertising columns, 
without the annoying and protracted delays 
that have, for more than a year past, been 
the rule in every instance. 
This enlargement will enable us to make 
the paper more fully representative as to all 
its departments, and in view of the increased 
number of pages allotted to reading matter, 
it is believed no one will question the fair- 
ness of the small increase involved in making 
the subscription price hereafter three dol- 
lars a year, and the news-stand price six 
cents a copy, being the same rates as were for 
many years charged by us for sixteen pages. 
We need not repeat that it is our intention 
for the future to adhere, in all respects, to 
the general line of policy which has proven 
so successful in the past, only improving 
upon it from year to year, as experience 
shows to be practicable. 
—_ +e 


The Swinerton Locomotive. 





When the ‘‘Swinerton” locomotive first 
began to attract attention, we 1eferred to the 
claims made for it, and treated them as 
absurdities. We did not suppose at that 
time that the Swinerton polygonal driving 
wheel tire would be heard of after a month 
or two, but some power has kept it alive 
until now, and we referred a few months 
ago to the fact that the tires were soon to be 
tried in such a way as to show their real 
value. 

Since that time a set of the tires, having 
the flat spots milled upon them, have been 
tried upon an engine of the elevated road in 
this city, and the results have proved just as 
would have been expected by any one who 
should base an opinion upon the well-settled 
laws of mechanics and of friction. The 
idea has no practicable value whatever. 
The engine would do no more work than 
with smooth tires, unless noise be called 
work, of which she made plenty until the 
wheels were worn smooth by the persistent 
slipping, after which the engine did about as 
well as the others of her class, but certainly 
no better. 

In the meantime the *‘ Onward,” which is 
the original ‘‘Swinerton” locomotive, is 
making occasional runs on the Central Rail- 
road of New Jersey, but has certainly shown 
no points of superiority over the regular 
engines of the road. This engine, besides 
the polygonal tires, differs from standard 
engines in having only a single pair of 
drivers, an air cylinder, and system of levers 
by which extra weight can be thrown onto 
the drivers, and a sand blast apparatus, 
which the engineer in charge of her says 
was put on simply at the solicitation of its 
makers, in order to advertise it, but which 
is used with a persistency and regularity that 
lead one to infer that it is a necessity, never- 
theless. 

An inspection of the traction increasing 
apparatus would lead an experienced ob- 
server to infer that much more weight 
could be thrown onto the drivers than it 
is claimed is thrownonthem. Altogether we 
must conclude that practical tests only bear 
us out in our original opirion regarding the 
value of polygonal wheels. 


——- +>. 


Electric Lighting. 





There is trouble in New York—doubtless 
elsewhere—regarding the price demanded for 
furnishing electric lights for the city. The 
price charged for the coming year is, we 
believe, some thirty per cent. greater than 


talk of going back to gas. The electric 
companies appear to have been unwise in 
dividing up the districts in such a way that 
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the other of the companies in these districts. 
Still we fail to see evidences of dishonesty in 
the action of the electric companies. If 
these companies had determined to fleece the 
city, it would have been more in accordance 
with the practice of adroit rogues to have 
taken pains to organize bogus competition. 
It would have been just as easily carried out 
as the scheme of having no opposition, and 
would not have been seen through so easily. 
We repeat, there is not as yet evidence of an 
organized attempt to cheat the city. 

There has been a great and entirely natural 
desire on the part of electric companies to intro- 
duce electric lighting in all the cities of the 
country. And in order to gaina foothold the 
price for lights has in many instances been 
placed too low for the companies to make a 
reasonable profit on the original outlay. 
The hope has evidently been that, when the 
quality of the light was seen to be so much 
superior to the light from gas, the price 
could be raised without serious difficulty. 
But this is much easier said than done, 
as the electric companies are fast finding 
out. 

Undoubtedly it would have been better if 
the electric companies had, in all cases, 
charged consumers — corporate and _indi- 
vidual—a fair living price for light. Then, 
as fast as business was established, it would 
have been upon a substantial basis. But the 
greed of getting established operated to in- 
duce companies to sacrifice present gain, in 
hopes of future emolument. Electric light- 
ing is hardly firmly enough established for 
an advance of price of thirty per cent., 
although that may be none too much. 

The gas companies have a way of doing 
this, that works very well—for them. A 
new company starts in business, and puts the 
price of gas down about thirty per cent. 
wherever their mains are laid. 

New consumers come into the fold, and 
all works smoothly for a few months. 
Then there isa consolidation, and the con- 
sumers of gas are taxed for building the new 
plant. Kerosene may stand in the way for a 
short time, but the fight is an unequal one, 
and in the end gas wins. For street light- 
ing, electricity is about as much superior to 
gas as gas is superior to kerosene, and unless 
the charges for electric lights can clearly be 
shown to be extortionate, it will win. 

There is one way out of the difficulty ; 
that is, let the city furnish its own electric 
lights. But before resorting to this, it 
should be pretty clearly shown that the 
charges of the electric companies are ex- 


tortionate. 
—_——_++—__—_ 


The Elevated Roads and the Courts. 





It has recently been decided by the Court 
of Appeals at Albany that, in fixing the dam- 
ages to property caused by the erection of 
the elevated railroad structure in New York, 
juries may take into account any increase of 
value which may be shown to have arisen 
from the same cause. 

Previous devisions of the courts had been 
that only the damaging effects of the roads 
could be taken into account, no matter if 
these damaging effects were nearly or quite 
overbalanced by the benefits. This later 
decision will, we think, be generally regard- 
ed as more in accordance with justice and 
common sense. 

It always seemed rather absurd that a 
business growing out of the advance in engi- 
neering science, and directly in the line of 
human progress, should be burdened with 
charges for all the damages which might 
result from it, and then have its benefits 
thrown out of consideration. And yet there 
is a point in connection with the matter 
which seems to be worthy of some attention, 
and that is that, while all realty in New 
York City has been increased in value very 
much by the elevated roads, only that prop- 
erty which is on the street through which 
the roads run has been damaged by them. 
It would therefore seem that, to make things 
entirely fair all round, the owners of prop- 
erty which has been benefited and in no 
way damaged should pay for the benefits. 
They would then be on the same footing 


way but injured in another, the benefit off- 
setting the damage. In other words, it 
seems as though, if one set of property 
owners have the right to make money by the 
building of the roads, others have the same 
right. 

But, while we think that this decision in 
favor of the company is a just one, we can 
but think that a just decision will go against 
it in a matter which is likely soon to come 
before the courts, relating to taxes due the 
city from a portion of the roads, the original 
charter for which required the road to pay to 
the city five per cent. of its net income as a 
consideration for the use of the streets and a 
valuble franchise. This portion of the roads 
has been leased to the Manhattan Railroad 
Company for a comparatively smail rental, 
and it isclaimed that five per cent. of this 
rental is all that is due the city. This, of 
course, is absurd if nothing worse, and it is 
to be hoped that the city will secure what 
was evidently intended it should secure ac- 
cording to the terms of tbe original charter, 
t.é., tive per cent. of the net earnings of 
the road, no matter whether the original 
company gets all of these net earnings or only 
a portion of them. The opinion is fast gain- 
ing ground that, where corporations use the 
streets of a city for operations by which they 
make money, some portion of that money 
should go to the people whose streets are 
appropriated. 

——__—_+>e——_——_—— 


Literary Notes. 





LOCOMOTIVE ENGINE RUNNING AND MAN- 
AGEMENT: A Treatise on Locomotive En- 
gines, showing how to Manage Locomotives in 
Running different kinds of Trains with Econo- 
my and Dispatch; giving plain descriptions of 
Valve Gear, Injectors, Brakes and other Locomo- 
tive Attachments; treating on the Economical 
Use of Fuel and Steam, and presenting Valuable 
Directions About the Care, Management and Re- 
pairs of Locomotives and their Connections. By 
Angus Sinclair, Secretary American Railway 
Master Mechanics’ Association, Member American 
Society of Mechanical Engineers, &c. Fourteenth 
Edition, carefully revised and enlarged. New 
York: John Wiley & Sons, 53 East Tenth Street. 
Price $2.00. 

The fact that this book has passed to the 
fourteenth edition within five years is suffi- 
cient evidence of its popularity; for in 
doing this it has run the gauntlet of the most 
critical of all judges—that is, the men whose 
every-day work it is to do just what is 
described in its pages. 

The author, who is well known as one of 
the very foremost writers on railroad me- 
chanical matters, was formerly a locomotive 
engine runner, and later in charge of loco- 
motive repairs. In these positions it is evi- 
dent that his industry, and habit of storing 
away knowledge practically gained, furnish- 
ed the material of which this book is con- 
structed. 

All the detail is gone through with ina 
very thorough manner, and no space is 
wasted. But the author understands better 
than most men that dry detail often becomes 
uninteresting, and hence he has woven it to- 
gether in such a manner that one can read it 
from beginning to end almost as he would 
read a story by Dickens, gathering the in- 
formation he is seeking with the least possi- 
ble mental effort. Or he can read a chapter 
at random with the assurance that he will 
find something both instructive and interest- 
ing. Im these respects no book treating 
what are usually dry mechanical subjects 
excels it. 

Although intended for engineers, firemen 
and railroad mechanics, Locomotive Eugine 
Running and Management is a book that 
will be read with interest by every one who has 
the least inclination to gain an understanding 
of how traius are moved over railroads, and 
repairs on locomotives kept up. 

There is nothing in it beyond the under- 
standing of the ordinary reader, and yet it is 
most comprehensive in the treatment of the 
subject. 

The fourteenth edition is not only consid- 
erably enlarged, but chapters and sections 
have been thrown out outright, and new 
matter substituted. The intention has evi- 
dently been to bring the new edition quite 
up to the times in all respects, The author 
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years watching critically the operation of the 
principal railroads in the country, and in this 
way has gained information of the progress 
going on, which he has embodied in this 
edition. Altogether it isa book that should 
be read and studied by every engineer, fire- 
man and railroad machinist, and should be 
in the library of every one who desires to 
get, in the easiest manner possible, a knowl- 
edge of the subject treated. 


THE VENTILATION OF BUILDINGS. By Alfred 
R. Wolfe, M. E , Consulting Engineer, Member 
American Society Mechanical Engineers, &c. 
New York, 315 Potter Building. 

The author has published what we believe 
to be a valuable little pamphlet on the sub- 
ject of ventilation. Few, except those who 
have made a special study of the subject, 
know much if anything about it. They can 
all learn something from this book. The 
price is 25 cents. ; 
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SUERS. 

Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correctivitials 
nor location will be putlished when there is a request to 
that effect. If questions are enclosed with a business 


communication, they should be written on a separate 
sheet. ‘ 














(158) W.R., Cincinnati, I1., asks: How much 
larger in diameter than that of thecylinder 
are the cast-iron rings for piston packing ? 
A.—The cast-iron packing rings are gerierally 
Gast in one continuous ring, and are turned 
large enough to allow for the amount of 
metal to be cut out for the joint, and when 
sprung together will be about 7, to4 of an 
inch larger in diameter than the cylinder. 
After they have been sprung together, and 
the ends temporarily fastened to each other, 
the ring is turned to fit the cylinder easily. 
This only refers to rings whose ends overiap 
each other about 2 of an inch. 


(159) M. H., New York, asks: 1. Does a 
horizontal engine require more lead at one 
end than at the other? .A.—For all practical 
purposes the lead should be the same at both 
ends. 2. Does the crosshead stop longer at 
one end than at the other? A.—No. Some 
engineers insist that the crosshead does not 
stop at the ends. 3. Where is the best point 
of cut-off? A.—The point of cut-off de- 
pends on the steam pressure, class and size of 
engine. For non-condensing engines the 
point of cut-off will vary from one-quarter 
to about one-half of the stroke, the former 
for high pressures and the latter for low 
pressures. 4. What is meant by one expan- 
sion, two expansions, etc.? A.—This is best 
explained by giving a definition of the 
term ‘‘ratio of expansion.” Ratio of 
expansion is the proportion of the total 
volume of steam in the cylinder — the 
exhaust not being opened till the end of 
the stroke—bears to the volume at cut-off. 
If, for instance, steam is cut off at one-quar- 
ter of the stroke, then the volume which the 
steam will occupy at the end of the stroke 
will be four times the volume before cut-off; 
hence we say that the ratio of expansion is 
four. Looking at the matter in this light, 
we must consider the volume occupied by 
the steam before cut-off to be one expansion; 
and when the piston has traveled from the 
point cut off through a distance equal to the 
distance from the beginning of the stroke to 
the point of cut-off, the steam is said to have 
two expansions; and when the piston has 
traveled through another equal distance, the 
steam is said to have three expansions, and 
so on. 


(160) C. P. R., Toronto, Canada, asks: 
Which of the following classes of locomo- 
tives will haul the most—a mogul or a ten- 
wheeled engine, and be the lightest on theroad? 
A.—For the sake of comparison we will take 
engines having cylinders and driving wheels 
of the same size, and working with the same 
mean effective steam pressure. Say the 
cylinders are 19x24 inches;diameter of drivers, 
54 inches; mean effective steam pressure, 90 
pounds per square inch. Under these conditions 
the tractive power of each engine will be about 
14,400 pounds, and the total weight on the 
drivers about 73,000 pounds in both engines. 
Consequently one engine will pull as much 
as the other, including the weight of the 
gines. But a ten-wheeled engine will weigh 
more than a mogul engine; a ten-wheeled 
engine of the assumed size will have about 
23,000 pounds on the truck, making the 
total weight of this engine 96,000 pounds. 
The mogul engine will have about 14,000 
pounds on the truck, making the total weight 
of this engine about 87,000 pounds. Now, 
since the mogul engine has less of its own 


weight to haul, it can pull a heavier train 
than the ten-wheeler, and, although the dif- 
ference is small, it is in favor of the mogul, 
and, since the weight of the mogul is less 
than that of the ten-wheeler, we conclude 
that the mogul engine will be lighter on the 
road in hauling a given train than the ten- 
wheeler. But this conclusion in nowise 
condemns the ten-wheeled engine; this en- 
gine can, on account of its four-wheeled 
truck, haul .a train with greater safety at 
high speeds than a mogul, and therefore the 
ten-wheeled engine is better adapted fora 
mixed traffic than a mogul; the latter is best 
adapted for freight service. 


(161) Subscriber, N. Y., asks: 1. What 
will be the deflection of a steel shaft 5 inches 
diameter and 25 feet long, due to its own 
weight?—the shaft is simply supported at its 
ends. Please give rules. A.—In this case 
we consider the weight of the shaft to be the 
load uniformly distributed. Under these 
conditions the following formula is ap- 
plicable: 
5 re d (1) 
384 i’ i ‘ 
In which W denotes the load or weight of 
the shaft. which we shall assume to be 1,700 
pounds; J is the moment of inertia, which, 
for a circular section, is found by multiply- 
ing .7854 by the fourth power of the radius; 
the product will be the moment of inertia; 
hence in our example the moment of inertia 
will be 
.7854 xX (2.5)* = 30.67 = I. 
E denotes the modulus of elasticity, which, 
for steel, is 30,000,000; 7 is the length in 
inches of the shaft, consequently 7* = 300 x 
300 x 300= 27,000,000; d represents the de- 
flection in inches. Now substituting for the 
letters their values, we have 
5 1,700 x 27,000,000 5 


2 et Oak 
384 


30.67 < 30,000,000 884 
45,900,000,000 5 xX 49.88 
a eo Oo 

920,100,000 384 a 
inch deflection. 2. What will be the defiec- 
tien of the same bar when fixed at the ends? 
A.—For a shaft fixed at the ends, and the 
load uniformly distributed, the deflection is 
found by the following formula: 

i vr 
—<—*“79 ** (2). 

In this formula the letters have the same 
value as before. Comparing the two formu- 
las we see at once that the deflection in the 
latter case is one-fifth of the former; that is 


to say, it is equal to <. = .128.0f an 


inch. 38. What will be the deflection of the 
same shaft fixed at the ends with a load of 
1,800 pounds in the middle? A.—The de- 
flection is found by the following formula: 
wir | a (3) 

a * 79 * 
Here the letters have again the same value as 
before, with the exception of W, which is 
now 1,800 pounds. Substituting for the let- 
ters their values, we have 


1 1,800 x 27,000,000 








X 30.67 x 30,000,000 = @ = “7 of 
an inch. This is the deflection due to the 
load alone; to this we must add the deflec- 
tion due to the weight of the shaft found by 
formula (2); namely, .128 of an inch, giving 
us a total deflection of 
128 + .27 = .398 of an inch. 

We may sum up the whole matter by giving 
the following table of deflections for beams 
of uniform cross-sections: 

















UNIFORM CROSS-SECTION. DEFLECTION. 

Fixed at one end, loaded at the 
EE ; » ™ WwW 73 
Fixed at one end, loaded uni- 3 IEF 
DAMON oc ipknns tas cnesa aes .. W 1s 
Supported at ends, load at 8 Iz 
MRI A is evade Setais 4 ¥ W re 
Supported at ends, uniformly 48 IE 
WOM ce ars sa cavaadiens aes 5 x Wh 
Fixed at both ends, load at 384 LE 
OO NER SBR eR he Aan AA Men ae x wis 
Fixed at both ends, uniformly 192 IE 
RORAOR che acesceae cee chcc6 c = x Wile 
384 “ IF 








In all these formulas W denotes the weight 
or load, /, the length in inches; J, the moment 
of inertia; and #, the modulus of elasticity. 
These formulas are general, and may be used 
for beams of uniform cross-section; the cross 
section may be round, square, rectangular, 
or of other forms. Of course the moment of 
inertia J will change with the form of sec- 
tion. We have seen that for circular section 
the moment of inertia is equal to the product 
of Rad. * x .7854; for a square shaft it is 
equal to the fourth power of a side divided 
by 12. Rules for finding the moment of 
inertia for other forms of section are given 
in engineers’ pocket-books and other engi- 
neering works. The modulus of elastic- 
ity H# will depend on the material. The de- 
flections found by these formulas will, of 
course, be only approximate, as the deflec- 
tion will depend on the quality of the ma- 
terial. The formulas will only hold true 





} within the limit of elasticity, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
ine. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 














Lexington Cut Iron Gears. See adv. on p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock b 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Ill. 

** How to Keep Boilers Clean.’’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Universal and plain Milling Machines. Pedrick & 
Ayer, Philadelphia, Pa. 

Portable Cylinder Boring Machines. 
Ayer, Philadelphia, Pa. 

Whiton’s Chucks. S. A. Smith, 23 S. Canal st., 
Chicago, Western Representative. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Steel Name Stamps, etc. Address W. G. Sack- 
mann, 1099 First ave., Cleveland, O. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Well-drilling Machinery and Tools. 
Brothers, Ithaca, N. Y. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearanceas Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Patent Attorney. R. G. DuBois, 715 11th st., Wash- 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-book on patents free. 

8. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 

Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 

Patents.—Patent soliciting of high class. 

D. Walter Brown, 31 Nassau st., New York. 

Send for “‘A Brief History of Patent Legislation 
in the United States.” 

25// Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 


Pedrick & 


Williams 


32’" Send for list of firms using our Drills. J. E. 
36” Snyder, Worcester, Mass. 

25// “Only Drill Press built on 

82" ‘Ko-rekt’ principles, 

ay’ even if they come from Jersey.” 

42’ Gould & Eberhardt, New Ark, N. J. 


C. H. Redman & Co., Newark, N. J., Manufactur- 
ers of Light Machinery, Automatic Selling Machines. 
Telephone and Telegraph Instruments, Sewing Ma- 
chine Attachments, Models, etc. Contracts solicited. 


For Sale—Bound volumes of the Patent Oftice 
Gazette for years 1882, 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per volume. Address J. C., care of 
AMERICAN MACHINIST. 


Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances,devices, 
contrivances,etc.,by T.W.Barber. 1,936 illustrations. 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 


‘*Binders’’? for the American Machinist. Two 
styles, the ‘‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 5Jc.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

Just concluded. ‘Practical Drawing.” By. J. G. 

Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

H. B. Roelker, 22 Cortiandt st., New York, late 
Sup’t De Lamater Iron Works, will hereafter manu- 
facture the De Lamater Screw Propeller. 
Propellors of same patterm and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Construction Engineer. 
Estimates made on machinery and on damages. 


Just concluded. ‘Modern Locomotive Construc- 
tion.” By J.G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U. S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York, 





‘Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and_current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 























Doherty Brothers will build a foundry at Lowell, 
Mass. 

The High Point Chair Co. will build a factory at 
High Point, N. C. 

The Oregon City (Ore.) Woolen Mills will build 
an additional mill. 

The Sparta Brick Company, Sparta, Ga., will 
build a planing mill. 

S. C. Gittings is interested in a furniture factory 
to be built at Brenham, Texas. 

The Crown Paper Co., San Francisco, Cal., is re- 
building its paper mills at Oregon City, Ore. 

Ludlow & Kinsley, Windsor, Mich., lately pur- 
chased a site on which they will erect a planing 
mill. 

The plant of the Bristol (Tenn.) Foundry and 
Machine Works will be enlarged and put in opera- 
tion. 

Fay & Scott, founders and machinists, Dexter, 
Maine, are about to build a 30x50 feet addition to 
their works. - 


The car and repair shops of the Missouri Pacific 
road at St. Louis, Mo., were recently partially de- 
stroyed by fire. 


The Standard Oil Company will probably build a 
barrel factory in connection with new warehouses 
at Americus, Ga. 


At Washington, La., a company has been organ- 
ized to establish a cotton manufactory, with a 
capital stock of $75,000. 


The immense plant of the United States Rolling 
Stock Car Company’s works at Decatur, Ala., was 
recently destroyed by fire. 


The Bristol Iron and Steel Company, Abraham 
S. Patterson, Philadelphia, president, will erect a 
blast furnace at Bristol, Tenn. 


Pedrick & Ayer, Philadelphia, Pa., are increasing 
their shop facilities by adding two stories to their 
new shop and adding more tools. 


The Brunswick (Ga.) Light and Water Co. expects 
to expend $50,000 in improving and enlarging its 
electric light plant, gas and water-works. 

The President has approved the bill passed by 
Congress providing for the construction of a rail- 
way bridge across the White River at Arkansas 
Post, Ark. 


The machine shops and roundhouse of the North- 
ern Pacific at Ellensburg, Wash., were recently 
destroyed by fire. An engine and several freight 
cars were burned. 


Walton, Wentworth & Hunter, composing the 
American Bridge and Iron Company, of Roanoke, 
will organize a $200,000 stock company to conduct 
the business of the same 


The Board of Directors of the Kellog Seamless 
Tube Works recently held a meeting in Findlay, 
Ohio, and decided to begin operations at once at 
their factory, just north of that town. 


The Mount Vernon Car Manufacturing Co. has 
been organized at Mount Vernon, III., for the pur- 
pose of building works for the manufacture of 
ears. Buildings will be erected at once. 


The Orange (Fla.) Lake Manufacturing Co. has 
been incorporated by F. A. Gardner, D. H. Irvine, 
G. W. Wilson, and others, to erect a foundry and 
machine shop. The capital stock is $100,000. 

W.L. Tillman and others, Columbus, Ga., have 
formed a company and bought the City Mills prop- 
erty and water-power. They will build a mill to 
grind 500 barrels of flour and 25,000 bushels of meal 
daily. 

The Mount Tabor (Ore.) Water and Electric Light 
Co. will establish water-works and an electric 
light plant. The steam power plant will operate 
the pumps during the day and the dynamos at 
night. 


The Farmers’ Alliance Co-operative Manufactur- 
ing Company will build, at Iron Gate, Va., a 
foundry, 150x50 feet; a machine shop, 80x40; a 
wood-working shop, 40x40; and warehouse, 80x40; 
each two stories. 


The‘Red River Bridge Company has been incor- 
porated at Denison, Texas, by B. F. Colbert, J. B. 
Munson, W.-B. Newman, and others, to build a 
bridge over the Red river at Denison. The capital 
stock is $40,000. 

The Wytheville (Va.) Foundry and Machine 
Shops will be chartered, with a capital stock of 
$25,000, to erect foundry and machine shops. The 
present works of McWane & Co. will be moved to 
the new buildings. 


Bottgher & Gessner, machinery repair works, 
Altona bei Hamburg, Germany, write us they are 
enlarging their machine shop, and intend to buy 
American machinery. They wish to obtain cata- 
logues of iron-working machinery from American 
manufacturers. 

Adam Brothers, of Jay [Maine], have invented 
and patented a water-wheel, which, it is claimed, 
embodies many new and improved features. The 





first wheel made for them bas been set to carry the 
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works of G. L. Richards’ mill at N. Fayette, which 
utilizes more than 80 per cent. of the whole power 
of the water directed upon it.—IJndustrial Journal. 


A Springfield, Ill., dispatch says: ‘The Belleville 
Steel Company, at Belleville [Ill.], has been incor- 
porated to manufacture steel products. Capital 
stock, $450,000. Incorporators, R. W. Waugh, W. W. 
Waugh and T. A. Meysenburg.”’ 


The Preston Hub and Spoke Factory Company, of 
Preston, Ga , has perfected its organization with a 
capital of $50,000, and the work of manufacturing 
will be at once entered upon. J.B. Hudson has 
been chosen president, and S. R. Stevens, secre- 
tary. 


The Ohio Pulley and Machine Company have 
been organized at Warren, and will be incorpor- 
ated as soon as possible, with a capital stock of 
$25,000. The company will manufacture — split 
wood rim pulleys, and do a general machine busi- 
ness. 


Frank Hornish, a machinist and patentee of note, 
is contemplating the establishment of a large 
engine and boiler works in Peoria, Ill. The plans 
for the buildings and plant complete will require 
a capital stock of somewhere from $500,000 to 
$1,000,000. 

It is reported that an English syndicate has pur- 
chased all the leading sewer pipe works in the Ohio 
Valley, the investment amounting to nearly $2,000,- 
000. The factories included inthe deal represent 
a combined output of some 10,000 cars of pipe per 
annum. 


The Texas Paper Mill Company have filed a 
charter for the manufacture of paper, in Dallas. 
They start, on a capital stock of $50,000. The incor- 
porators are: W. W. Lang and Judge John N. 
Wharton, of Dallas, and John Sutherland, of Aber- 
deen, Scotland. 


The Steel Tubular Car Company, of Bradford, 
Pa., has bought 3,000 acres of land in Tuna Valley, 
between Bradford and the New York State line, 
and the erection of shops will be begun as soon as 
possible. The company will build fire-proof, inde- 
structible, steel tubular cars. 


The John T. Noye Manufacturing Company, 
Buffalo, N. Y., has closed a contract to furnish 
the city of Easton, Pa., with a complete steam plant 
of 400 horse-power for their electric light station. 
consisting of two Rice automatic engines of 200 
horse-power each, and battery of boilers, a 400 
horse-power Wainwright heater, shafting, pulleys, 
etc. It is proposed to make this an ideal plant. 


The Tudor Iron Works, of East St Louis, have 
purchased the Waugh Nail and Steel Works at 
Belleville, I1l., and these will be consolidated with 
the Western Nail Works and the Valley Steel and 
Forge Company, which are now controlled by the 
Tudor Co., and form one big concern, with a large 
capital. When the arrangement is completed, it 
is said, the combined works will employ 3,000 
men. e 

A company is formed with a large capital to 
establish a plantin New Bedford. Mass., for building 
iron and steel sailing and steamships. The proposed 
vessels are to be of large carrying capacity, fitted 
with all the modern improvements. They will be 
specially adapted to carry American products to 
all parts of the world at a low rate of freight. This 
company is ready to begin operations as soon as 
the Farquhar subsidy bill for American ships be- 
comes a law. 


The Springfield Emery Wheel Manufacturing Co. 
are removing to their new shops at Bridgeport, 
Conn., where they have erected buildings giving 
them 1% acres floor room. The shops are conven- 
iently located, and the largest in the country de- 
voted to such work. This company has taken up 
the manufacture of the Stratton & McCulloch car 
box grinder; also a car wheel grinder, the inven- 
tion, we believe, of two men in the P. R. R. shops at 
Altoona. Business is excellent. 


The works of the Simonds Rolling Machine Co. 
at Fitchburg, Mass., are to be enlarged as soon as 
possible, and considerable new machinery is to be 
putin. Twelve new rolling machines, larger 
than any heretofore built, are in course of 
construction, including one for making steel pro- 
jectiles for the Government, 40,000 of these having 
been so far ordered. Other special machinery is 
being built for them by the Pratt & Whitney Co., 
besides which a number of standard machine tools 
and a new engine are to be put in. 


The Cambridge Iron and Steel Company, of Cam- 
bridge, Ohio, have {begun operations in the forge 
department. The machinery moved smoothly and 
work is going steadily on. The sheet mills will be 
ready for operation in about two weeks. The 
whole of this plant is modern. The engines are of 
Corliss type, made by the Brass Foundry and Ma- 
chine Company, Fort Wayne, and the roll trains 
were built by the Lloyd Booth Company, Youngs- 
town. $100,000 cash capital will be invested in 
the enterprise when completed, a few weeks 
hence. 


In the Border City Mill No. 3, at Fall River, a 
radical departure in the construction of ring rails 
for spinning frames is being tried. It is patented 
by a local mechanic, and differs from the ordinary 
rail in that the rings are held in position by 
two grooved strips of wrought-iron or steel, and 
they can be adjusted independently and without 
the delay that is necessary under the present condi- 
tion of things. Under the plan of the ordinary 
rail the holes for the rings and fastening screws 
are drilled. Mill agents are regarding the trial at the 
Border City with interest, as it is claimed that more 
yarn can be got on the bobbins, the new rail allow- 
jng a longer lift.—Commercial Bulletin. 


The National Pipe Bending Company, of New 
Haven, Conn., manufacturers of the national feed- 
water heater, have recently issued a new cata- 
logue, giving a list of users of that heater, which 
shows large numbers throughout the United States 
and Canada. They have also issued an illustrated 
banner, which makes a fine addition to illustra- 
tions in that line. This firm has over 300,000 horse- 
power of the ‘‘National” heater in use. They 
also manufacture large numbers of coils and 
bends of iron, brass and copper pipe, and their 
facilities have been severely tested this winter to 
keep up with their orders. They have recently 
made an addition of a building, 17x40 feet, to their 
plant, and have in contemplation a number of 
other improvements to be made during the summer. 


A Philadelphia dispatch says: ‘Financiers in 
Philadelphia, Boston and New York are quietly at 
work placing stock fora strong Anglo-American 
syndicate, which is being formed to absorb the 
United Gas Improvement Company of this city. 
About three months ago English capitalists sent 
agents to the United States to investigate the plants 
and property owned by the company, estimate 
their value and earning power, and ascertain how 
the business of the concern could be extended and 
increased with larger capital. The report of the 
investigating agents was so satisfactory that the 
deal was recently consummated, the Englishmen 
assenting to the terms proposed by the Philadel- 
phia owners. The amount of capital of the new 
concern will be $50,000,000, of which $30,000,000 will 
be called in at the start.”’ 


An Augusta (Ga.) dispatch says: ‘‘ William E. 
Jackson, a well-known lawyer of this city, has 
solved the jute bagging problem that has agitated 
cotton circles forsolong. Mr. Jackson has per- 
fected mechanical appliances for making bagging 
from the cotton stalk, and he has just returned from 
New York witharoll of bagging. Expert cotton 
men Say that it is in every respect equal to cotton 
bagging. He will utilize the bare stalks from the 
fields, and can afford to pay about two dollars a 
ton laid down. An annual stalk yield will bale 
three years’ cotton crop. The machinery compris- 
es heavily weighted corrugated rollers, with vats of 
running water, carding machines and bagging 
looms. It is estimated that, in making bagging 
from cotton stalks, two millions of dollars annual- 
ly will gointo the pockets of farmers for what is 
now cleared from the fields at an expense. Augus- 
ta will be the headquarters for the company’s mills 
and offices, which will extend from Virginia to 
Texas. Mr. Hill had the roll of bagging, which is 
exhibited, woven by the jute bagging looms of Mr. 
J. C. Todd, at Paterson, New Jersey, and that 
expert pronounces it equal toits jute rival. Tne 
cotton stalk bagging is less inflammable, and is 
only a shade darker than jute. Cotton circles here 
are jubilant.” 


The Jos. Dixon Crucible Co., Jersey City, N. J., 
send usa two-leaf circular relating to ‘* Dixon's 
traction belt dressing and leather preservative.” 
Amongst other things, they say of this dressing: 
“It is the custom of many owners and superintend- 
ents to use nothing on their belts, but, when the 
belts slip, to tighten them up. This, however, 
heats and wears the journals, consumes the lubri- 
cating oil, and does not remedy the trouble of slip- 
ping. Weight, we know, increases journal friction, 
and the tightening of a belt acts just the same as 
would the adding of dead weight to the journals. 
The tighter the belt is made the surer it is not to 
slip, but it is impossible to tell how much addi- 
tional work it and the power plant have to do 
when made too tight. There isacertain amount of 
elasticity in all good leather belting, but time and 
continued hard work weaken it, and the applica- 
tion of soap, resin, tar, tallow and castor oil, is 
simply an injurious and temporary stimulant 
which tends to destroy the vital energies and 
shorten the natural life of the belting. Dixon’s 
belt dressing and leather preservative saves the life 
and elasticity of the belt to a most wonderful de- 
gree, and, as it completely prevents slipping of the 
belt, no power is wasted, and the greatest econ- 
omy secured. Slipping belts means loss of pow- 
er, and loss of power, of course, means additional 
cost.”’ 


———_--+___ 


The Beginning of Woolen Manufact- 
ure in this Country. 





Thomas Schofield, of North Lyme, Conn., 
who will be one hundred years old next 
year, was one of the pioneers in manufactur- 
ing woolen cloth in this country. He is a 
native of Yorkshire, England, and was an 
infant when his father John and uncle 
Arthur emigrated to this country. At that 
time England prohibited the exportation of 
machinery, and the two men built in Charles- 
town, Mass., one of the first, if not the first 
hand loom and spinning jenny for use in an 
American woolen mill. Before the year was 
ended their machinery was running in 
Charlestown and Newburyport. 

In the following year they started their 
first extensive business in Byfield Parish. 
Later, when they removed to Montville, 
Conn., Thomas and his brother James had 
grown old enough to help in the factory, and 
eventually to take charge of it. Their 








uncle Arthur located near Pittsfield, and he 
offered to merchants of that place his first 
piece of American broadcloth. It was grey 
mixed goods. No one would buy, and it 
was sent to New York and sold there. A 
few weeks after, Josiah Bissell, a leading 
Pittsfield merchant, made a trip to New York 
and brought back two pieces of ‘‘imported 
cloth,” exactly like Schofield’s. He sent for 
the latter, to show him ‘‘cloth that was 
cloth.” His feelings may be imagined when 
Schofield showed him on the cloth his own 
private marks. It was the very cloth he had 
less than a month before rejected. 

In 1808 Schofield manufactured thirteen 
yards of black broadcloth, and presented it 
to President Madison. From it his inaugaral 
suit was made. Thomas established the first 
satinet factory in Connecticut, and was 
actively employed until he retired, six 
years ago, at the ripe age of ninety-three 
years, to rest from his labors. They had 
not always brought the reward to which he 
was entitled. 

Once he met with reverses and lost all his 
property, but with the family pluck he 
began again at the bottom, and worked out 
of his troubles. One chief cause to which 
may be ascribed this result, as well as his 
great age, is doubtless found in his cheery 
statement: ‘‘I never worried much.” In his 
one-hundredth year heis hale and hearty, 
with undimmed mind and sight. 

Aside from $10, which he paid when a 
boy of ten for having a leg set that had been 
caught and broken in the gearing of the 
mill, he has not in his whole life paid over 
$4 for personal doctor’s bills. To-day he 
claims he could earn wages sorting wool with 
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the best of them did he have to. He has 
chewed tobacco seventy years, is chewing 
yet, and has always taken a drink when he 
needed it. His needs never led him to abuse 
the bottle. 

Only one thing has occurred in recent 
years to disturb the even tenor of his temper. 
It was when a rival nonogenarian was writ- 
ten up in alocal paper as the oldest citizen in 
that county of aged men. ‘‘ The chicken !” 
fretted Schofield, when he read it; ‘‘ he ain’t 
within six months of my age.”—Hartford 
Times. 


New Hand Drill. 


The accompanying illustration is of a 
small hand drill, intended to be held and 
used in one hand only, for drilling small 
holes, countersinking, or any similar opera- 
tion requiring a rapid rotary motion of a 
small tool. There is a small spindle, to 
which the fly-wheel is attached, and this 
is driven by means of a gear-wheel and 
pinion, the gear-wheel being fixed on the end 
of a shaft, which is turned by a crank 
worked by the fingers of the hand applied 
to the small plate shown at the left of the 
cut. Thus, by repeated contraction of the 
fingers, small drills or other tools are 
driven at high speed, and can be used in an 
efficient manner by one hand only. The 
manufacturers are Tinius Olsen & Co., 





Philadelphia, Pa, 


Some Notes of Travel. 
By W. H. Booru. 


I suppose all travelers form their own idea 
of the special feature of any country which 
they see for the first time. Here, in Holland, 
my own idea, formed on coming through 
from Rotterdam to Amsterdam, was that the 
main purpose of the Dutch people must 
surely be to keep their heads above water. 
Very much of the country, indeed, is a long. 
way below the mean level of the North Sea, 
and so numerous are the canals and dykes 
and minor water-courses that the impression 
readily forms that the waterways have been 
made to obtain material to form any dry 
land at all. My stay here so far has not 
been sufficient to enable me to see very much 
of Dutch engineering, and as my object is 
rather to see something of the canals and 
dredging operations here carried on, I have 
not paid much attention to the locomotives 
here. Many of the older locomotives are by 
the now late firm of Borsiz, and have long 
funnels and outside cylinders with the valve 
driven by a crank or arm overhung upon the 
wrist-pin like so many of the Continental en- 
gines exhibited last year at Paris. 

To-day I have seen a locomotive by Sharp, 
Stewart & Co., of Manchester, on which was 
a little device which I have never yet seen 
on a locomotive. Projecting from the lead- 
ing small wheel or one of the truck wheels 
was what appeared like a prolongation of 
the axle. It projected about three inches, 
and was grooved to take a small one inch 
belt. This belt seemed to be driving an oil 
pump, but for what purpose I did not discern, 
and have it in mind to take further note if I 
can find one standing. Every building in 
Amsterdam rests upon a piled foundation. 
Many are of very large size, and there does 
not appear to be any difficulty in obtaining 
firm foundations in this way for important 
structures. Clearly, however, fewer or 
shorter piles are employed for small build- 
ings and dwelling houses, for there seems 
scarcely a vertical wall face in the city. 
Houses lean to the street, from the street and 
sideways, in a most curious manner, remind- 
ing one of the town of Northwich, in Eng- 
land, which is sinking irregularly, owing to 
the brine pumping operations of the salt 
manufacturers. The buildings do not, how- 
ever, seem to become dangerous. It is quite 
common to see pile engines at work in the 
streets, and in the Oamrak I saw a pile being 
driven for anew house. It was of red fir I 
should say by its appearance, and with the 
bark on it. 

The pile engine was simply a sort of 
winch with a rope barrel, which had a dis- 
engagement clutch and a brake. The engine 
wound up the monkey, and on the release of 
the barrel the monkey descended, pulling 
round the rope barrel at a high velocity. The 
monkey did not fall free of the rope, and 
thereby lost much of its effect. The guides 
for the monkey were simply a parallel pair 
of smoothed round poles. The pile sank 
very freely, and steamed at its head, which 
was bound with aniron ring. In plan, the 
City of Amsterdam is about a half of a 
polygonal figure, the various canals lying 
parallel to each other in the form of a series 
of polygons, one within another, with numer- 
ous radial canals and irregular branches 
which serve to make the city fairly confused 
unless one walks with a compass as guide. 
As a result there are many lift bridges, and 
in going about one finds the street with its 
tram-rails rising before one’s face to open a 
passage for a barge or other vessel. These 
lifting bridges are in two half leaves, with a 
balance arm, and do not appear to call for 
much effort to raise them on the part of the 
one man to each leaf who puts a box key 
into a hole in the street, and walks round 
with the lever at top. Over larger canals 
bridges swinging on vertical pivots are em- 
ployed. 

A large piece of work is on hand here in 
the shape of a ship canal from .\msterdam 
in the easterly direction towards Utrecht. 
Down toa certain level, at least, it appears 
to have been constructed by hand labor, and 
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bers of men are at work with spade and 
barrow. These men are regular ditchers, 
like their class in the fens of Lincolnshire, 
England, which are also so largely below 
mean sea level. They appear to possess, 
and of course do possess, special knowledge 
in their own work, and set out in such a 
manner that by leaving little strips here and 
there they get out the stuff to a considerable 
depth before water puts a stop to them or 
pumping is required. In many localities 
where the level of a bit of land is required 
to be raised they use the pump dredger. The 
buckets of an ordinary ladder dredge de- 
liver their spoil into a large centrifugal 
pump attached to the side of the vessel and 
drawing in water below, which is discharged 
mixed with the dredged material through 
many hundreds of feet of piping about 20 
inches diameter, and in sections of about 
seven meters in length. These pipes are 
floated on small rafts made of iron boxes or 
American petroleum barrels and jointed by 
leather. A light dam is thrown up round 
the area to be filled up, and the dredged 
material, mixed with from four to ten times 
its bulk of water, is simply pumped in, an 
outlet for water being provided at the most 
distant point from the inlet. In spreading 
over the whole area, the water deposits its 
load of sand or clay, and comes away fairly 
clear. The workmanship of the machinery 
is good and substantial, and, though consid- 
erable power is absorbed by the pump, the 
process must be far cheaper than conveyance 
by barges, and transfer from barge to land. 

I have not learned yet if there is a law 
against the dumping of material dredged 
into deep sea, but should suppose there is, 
for there is no material to spare in Holland. 

In the city of Utrecht, to which I went a 
few hours ago, via Breukelen (?) Brooklyn, 
there is a huge brick and stone tower, proba- 
bly 300 feet in height, and built in two 
lengths of rectangular tower, the upper one 
being reduced in section, surmounted by an 
octagonal length, at top of which is a belfry 
containing forty-two bells. If the metal 
founders of England and America would set 
out to discover the secret of casting bells of 
similar tone—timbre is the proper word, I 
believe—they might land themselves in a 
large field of after employment. 

The bells one hears in Holland have a 
quality eminently different from anything I 
heard in Anglo-Saxon parts. However, 
what induced me to mount this tower was 
not the ‘‘ proclivities of the goat” to ascend 
to the highest point,as I once read in an 
American journal was an Englishman’s char- 
acteristic, as it appeared to the writer when 
he tried to explain the top outside seats on 
our tramcars, which we prefer to being 
hung on a hand-strap with seventy-three 
others inside the car, as is the case in New 
Amsterdam. My cause for ascension was to 
view the engineering of these forty-two 
silvery toned bells. I found them hung 
round a frame, and the tongue of each bel] 
which struck the bell inside its rim was at. 
tached to a horizontal wire, the other end of 
which was fixed to a piece of the framing or 
some bar. 

From the horizontal wire hung a vertical 
wire which was attached to a wooden lever, 
one end of which worked on a pivot, and the 
other end of which was a handle. The 
operator pressed down the handle, and so 
caused the hammer to strike the bell. I 

- suppose there would be forty-two such 
handles forming the key-board about four 
feet from end to end. Two operators worked 
the handles, and, being Saturday, I had the 
advantage of seeing their performance, 
which takes place on this day from 11 to 12. 

Further below is the Carillon machine, 
which plays, of course, with less fine touch 
than the human machine. It consists of a 
large iron barrel about 54 inches diameter by 
about 48 in length. It is pierced about every 
two inches of its circumference with square 
holes in line about *,” or 8’. Into these 


holes pegs carrying detents can be fixed, and 
the detents engage the levers of the bell 
wires, which hook into a screwed end for ad- 
justment. 

The speed is regulated by a large fan fly, 


seems possible. 
lon of Manchester, England, or the soul- 
destroying tunes (?) rung out from the town 
hall of Bradford, Yorkshire, is painful to 
one’s patriotism. I put this on record, as I 
spent five weeks solid in Bradford last fall, 
and could not find out what tunes were 
played. 


of railroad ballast here, the roads are spe- 
cially smooth and in good order, and suit 
well the English locomotives, which appear 
to be the favorites here. 
for the carriages. 
French, worse than any in Ireland, and in- 
finitely inferior to those on even the South- 
eastern of England, and the other lines in 
and south of London, and that is saying a 
good deal. 
classes, and speak only of the third class 
above, as it is by this class that people in the 
mass travel. The second class are very good. 
In the third, smoking seems to be universal, 
the idea being evidently, as in U. S., that if 
you can only afford third class you must 


The contrast with the Caril- 


It was too funny. 


Though sand seems to be the chief source 


I cannot say much 
They are similar to the 





I have tried all their three 
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DEVICE FOR CASTING SHEAVES. 


stand being smoked upon. In this respect 
England leads, decidedly. Despite the short- 
ness of the carriages they ran smoothly. 
There are, of course, no grades of any ac- 
count here, and the prevailing type of pas- 
senger engine seems to be the tour wheels, 
coupled, with sometimes a single leading 
wheel and at others a four-wheeled truck. 
I hope to see some of their pumping engines 
before I leave the country. One I am told 
of has a single large cylinder working eight 
beams radiating from the cylinder as a cen- 
ter, and working eight buckets. This, I be- 
lieve, assists to drain the old Haarlem mere. 
There are proposals under consideration for 
draining all or a part of the Zuyder Zee. If 
carried out, this will be an immense under- 
taking. No American should omit Holland 
when visiting Europe. I believe many do. 

An interesting piece of mechanical engi- 
neering to be seen near Amsterdam is a large 
pumping station for raising water about 1.50 
m. into the higher level of the sea. The 
means employed are scoop wheels driven by 
treble-geared engines. 

These scoop wheels are eight meters in 





and very accurate adjustment of ‘‘ time” 


diameter—about 26 feet—and 3} meters wide. 


They revolve about three times a minute, 
and will each raise 200 cubic meters of water 
per minute. The aggregate capacity of the 
eight wheels was given me as 100,000 meters 
cube per hour. They are in sets of two, con- 
nected by a clutch coupling, so that one or 
both may be run, according to conditions. 
Two sets of two wheels are driven by two 
pairs of vertical engines, and the other two 
pairs of wheels by two pairs of. horizontal 
engines working compound, and running at 
about 200 revolutions. All the wheels were 
stopped at the time of my visit, and the en- 
gineer and myself could only communicate 
through a third intermediary. The work in 
the brick casing is very carefully executed, 
the huge wheels revolving only 5 mm. clear 
of the breastwork, so as to lose as little 
water as possible. Such wheels seem emi- 
nently suitable for lifting large volumes of 
water through a small elevation. The wheels 
appear to require a diameter about five times 
the difference in level of the water, and are, 
I believe, not very well suited to work 
through a great range of height of lift. Near 
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this pumping station is in course of. con- 
struction a large double sluice of several 
openings. Between, runs, or is to run, the 
new Rhine Canal. To the Zuyder Zee open 
out one set of sluices with each a double set 
of lock or swing doors opening seawards 
only. The outer doors close an opening of 
about eleven meters in width, and are about 
seven meters high, the main timbers being 
of oak about 18’’x15,” with intermediate tim- 
bers, iron straps and cover boards fully 2” 
thick, with an outer sheathing of 4-inch. 
These are the outer sea doors. A few meters 
inside there are other similar swing doors as 
reserves against stormy weather, and again 
inside are the shut-down slides working in 
grooves in the masonry, and operated by a 
winch above. 

Next comes the canal, and across that a 
repetition of shut-down sliding door, and one 
pair of swing doors opening into the canal 
from the land dykes. Everything is very 
solid and substantial. One only wonders 
whence comes the money to carry out such 
great works which other countries are able to 
dispense with. It says much for the energy 





load so easily. Possibly the facilities for 
water carriage go a long way to compensate 
for their expenses. As an illustration of the © 
enormous amount of timber put out of sight 
as piling in this city, I may cite the King’s 
Palace, which stands upon 13,659 piles on a 
square called the Dam. The Dam is the 
business center of Amsterdam, and takes its 
name from the fact that about 500 years ago 
it really was the dam, and outside the dam 
was the sea. Now itis far inside the city. 
The railroad station now stands on the 
water’s edge—indeed, upon an island. It is 
an immense building, and has a large single- 
span roof which must be fully 300 meters in 
length, and is far in advance of any station 
in England in its general get up, glazed tiles 
entering largely into construction. I note 
here what I have only once seen in England, 
and that too in the Fens, that much of the 
brick-work here is built of very thin bricks, 
as much thinner than the American brick as 
that isthan the English. They give a far bet- 
ter appearance to work. Having been here, 
I see or fancy I see the origin of many little 
traits and customs which seemed peculiar to 
me in America, and which, doubtless, are 
more or less survivals from the days when 
New York was New Amsterdam, and the in- 
habitants of Haarlem and ‘‘ Breukelen” had 
been citizens of those same places in Holland. 
For example, the word “boss,” always 
looked on in England as an Americanism, 
has its equivalent here in ‘‘ Baas” the master. 
This should be a paradise for Americans. I 
am told that good cigars can be got for three 
cents each, and it takes five Dutch cents to 
make two American cents. There is no duty 
on the weed. There is little or no stone in 
the country, but granite is brought from 
Norway, and other stone of a hard, slaty 
variety for sluice work irom Germany, and 
for pitching and sluice aprons; there ap- 
pears to be brought also from Germany 
short lengths of small basaltic pillars, simi- 
lar to the columns forming the Giant’s Cause- 
way in North Ireland, only of smaller 
section. The pump dredger must evidently — 
be found cheap and satisfactory to work. 
Since writing the first part of this letter I 
have seen hopper barges of dredged clay 
brought to the top ground, and in place of 
being carried out of the barges by the 
usual elevator, the stuff was dumped close 
in shore near the nose of a dredge, which 
picked it up again and delivered it by its 
pump through floating pipes upon the land 
as already described. Though it seemed 
like doing work twice over, yet in the end it 
would be cheaper, as the whole of the work 
would be done by steam, no handling or 
moving of the stuff to the elevator buckets 
being required. 

A chain ferry runs from Amsterdam 
across to the other side of what forms this 
end of the North Sea Canal. The chain is 
picked up from the bottom, and, in addi- 
tion, a 13” inch wire rope serves as a guide 
to the boat, being probably tighter than the 
chain. There does not seem much chance 
for such a ferryboat getting astray in foggy 


weather. 
——_~4e____—__ 


Device for Casting Sheaves. 





We herewith give illustrations of a device 
for moulding and casting chilled sheaved 
pulleys. This invention has been put into 
practical use; with it, from 5,000 to 6,000 
sheaves have been made up to date in the 
establishment of F. M. Davis, manufacturer 
of mining and milling machinery, Denver, 
Col., and it is claimed that the entire rig is 
at present as good as new. The illustrations 
are so plain that an extended description is 
unnecessary. Fig. 1 shows the pulley in 
position in the flask with chill and chill 
seat. Fig. 2 represents a section and plan of 
chill seat, chill and sand for forming the 
face of pulley. Fig. 3 represents a seciion 
and plan of the core-box, chill seat, and chill 
in position to be rammed with sand. Fig. 4 
shows an iron box, in which the chills are 


cast to save the expense of turning. 

The pattern of the pulley is made plain 
with taper to equal that of the chill seat, 
thereby insuring a true fit in the mould. 

Mr. Alfred Cordingly, 1354 South 10th 








of the Dutch people that they carry such a 





street, Denver, Colorado, controls the use 
of this device. 
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All I Know About Johnson. 





About five years ago I got off for two days 
to visit a neighboring town. I went there to 
see what I could in other engine-rooms than 
my own. An engineer who never looks out- 
side his engine-room, or those right around 
him, gets fossilized, as it were, and it had 
been so long since I had been outside the 
boundaries of Backaway that I seriously 
thought I recognized the approach of petri- 
faction. 

In my lookings around I went into—from 
an outside view—about the hardest looking 
engine-room I ever saw, and it was evident 
that at some time not long before the inside 
of that engine-room had looked as_ bad 
as the outside. There was evidence of 
much recent patching of floors, not done 
by a carpenter, and a cheap _ picture—it 
wasn’t of a prize-fight—tacked on the wall 
covered, as I afterwards learned, a hole that 
wasn’t patched. There was paint, evidently 
not spread by an artist of the brush and 
paint pot. But everything, even to the rather 
ancient engine, was clean in its ugliness. 
There was a sort of recent sprucing up, as if 
company was expected. I took all this in at a 
glance, as, by certain means known to the 
craft, I put myself on good terms with the 
engineer, whose name I soon found was 
Johnson. 

When I went in Johnson was puttying up 
cracks in the brick foundation. Inquiry 
brought out the fact that he had only been 
running there three months, and, as he put 
it, had ‘‘just patched up a little, mined into 
the engine, borrowed a paint pot from the 
painter, and given hera coat of paint. She 
isn’t striped, but she looks better than she did 
before.” 

Joknson spoke cheerfully of other im- 
provements he should make as time rolled 
on; in fact, he spoke rather enthusiastically of 
how comfortable he would make things in a 
few weeks. 

I rather liked Johnson from the start, and 
now I felt sorry forhim. My engine-room at 
Backaway isn’t as good as some I have heard 
of, but I thought I could go home fairly con- 
tented; probably shouldn’t do much grum- 
bling for a month. 

Johnson asked me through the apology for 
a doorway—cautioning me tostoop—into the 
boiler-room. It wasn’t much of a_boiler- 
room as boiler-rooms go, but there were no 
ashes under foot, and no straggling lumps of 
coal to step on. A newly painted boiler 
front, and other evidences of tidying up were 
visible—no leaky joints or pipes. 

Going back into the engine-room I noticed 
that the cylinder was drilled for an indicator, 
and mentioned it to Johnson. ‘‘ Yes,” he 
said he had ‘‘ heard the boys talk indicator a 
good deal at the association meetings for the 
past two years, and finally some one lectured 
on the subject. I got interested, and thought 
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I might learn how to use the indicator, so 
when I came here I bought one—a good 
deal of money for a fellow who works for 
small wages—and drilled the holes at night; 
and now I practice with it a little.” 

Johnson went to a little apology for a cup- 
board—home-made, he said—in the corner, 
and took out some cards. ‘‘ There,” said he, 
“is the first pair of cards I took. I knew 
from what I had heard said at the association 
and by the lecturer that they were way off, 
but what the matter was beat me. I took 
them up to the next meeting, and some of. 
the boys gave their opinions about them, but, 
as their opinions differed, I made up my mind 
I must invest in a book on the subject; I 
bought the book, and for the past three 
weeks I have worked away at the old engine, 
until now I get this.” Here he showed me 
some cards that, with my limited knowledge 
of the subject, I knew were way ahead of the 
first ones, 

‘*T don’t,” continued Johnson, ‘‘know any- 
thing to speak of about using the indicator yet, 
but I rather think Ill learn.” 





I went away from that engine-room pity- 
ing Johnson.. I could see that he was a 
bright young fellow, working and studying 
hard, and it seemed that things must be out 
of joint when he was cooped up in that little 
tumble-down hole, with an engine that ought 
to be in the scrap heap, and no repairs to the 
building—or to much _ else—except what 
he made himself. I contrasted his situation 
with my own where I had been twenty-five 
years; not getting very big wages, to be 
sure, but having everything comfortable— 
luxurious compared with him; new engine a 
year ago, not a real first class engine, to be 
sure, but one that kept going without giving 
trouble, and engine-room new inside. Still 
I thought for some time how Johnson was 
working to improve things, and how he kept 
his old rookery and his old scrap heap of an 
engine cleaner than I kept my comfortable 
room and new engine. 





Last week I went tothe same town, and 


my first effort was to call on Johnson. I 
opened the door of the same old engine-room, 
and saw a stranger where I expected to see 
Johnson. The stranger didn’t respond to 
any tokens of recognition. The poor old 
engine was pounding and wheezing along as 
well as it could under its load of machinery, 
and grease, and neglect. The picture was 
torn from the hole in the wall, and dirtiness 
was supreme. 

Somehow it didn’t occur to me that John- 
son was away for good; I thought he was 
away for a day or two, and had got a brother 
throttle puller to take his place. I thought 
if I saw him I would say ‘‘I told you so” (I 
don’t think I did, but that never matters in 
such cases). Thought I would tell him that I 
knew he could never stick to his intention of 
keeping things clean and respectable in such 
a hole as this. I really believed that he had 
become discouraged, and let things fall back 
into their old course. 

I inquired from the man who was rattling 
around loose in the place Johnson filled when 
I was there before, when the latter would be 
around. ‘‘Won’t be around here,”’said he, ‘‘he’s 
been gone a year and a half; gone to the big 
new mill under the hill to run the 800 horse 
compound, Got a carpet on the floor, a ma- 
hogany desk, nickel-plated indicators, lots of 
fixings, some one todo the work while he 
bosses around. Don’t shovel coal any more, 
Johnson don’t. And he didn’t even apply 
for the job. Yousee Johnson got it into his 
head that the boiler here wasn’t safe; the old 
man wouldn’t get it repaired, so he quit, and 
the next day—two months before the big mill 
started—they hunted up Johnson to go and 
help in putting in the engine and take full 
charge after it was started. Just Johnson’s 
luck.” 

I thought I saw further into the matter, 
and also saw a chance to become a mission- 
ary without traveling for it. So as an opener 
I ventured to remark that the place didn’t 
look as well as it did when Johnson was 
there. ‘‘ No, I don’t have things to do with 
same as Johnson has at the big mill. John- 
son was a blamed fool to putter away all his 


blessed time on these old traps. Nobody 
thanked him for it, and they are just as w:ll 
suited at the way I keep things. Give mea 
place same as Johnson’s got, and see what I’ll 
do.” I saw missionary work wouldn’t count 
here, and I went away wondering if John- 
son was a ‘‘ blamed fool,” or if the other 
fellow would keep things in order in the big 
mill. 





I went away directly tothe big mill and 
asked for Johnson. He came, and together 
we went to his engine-room. It was a sur- 
prise to me—it was there, carpet, mahogany 
desk and all; it was there, big compounds 
and boiler-room clean enough to eat dinner 
in; it was there, with Johnson just as modest 
as ever, and just as determined to make 
things look and e as nearly right as circum- 
stances would permit as he was when he was 
in the little break-neck engine-room at the 
other end of the town. I went through the 
mill with him, and saw all the machinery in 
his charge, and the facilities at his com- 
mand. I went away very reluctantly, but 
this time I didn’t pity him. I didn’t go 
away thirking, like the other fellow, that 
Johnson was a ‘“‘blamed fool” for making 
the best of things in his old place, or that the 
other fellow could hold a job at the big mill 





Mr. Editor, I know the American Ma 
CHINIST does not print many stories, even if 
they are true. But whether you print this 
one or not, it is all I know about Johnson. 
JOEL OLDONE. 


Mechanical Engineers’ Meeting. 





The spring meeting of the American Soci- 
ety of Mechanical Engineers will be held at 
Cincinnati, Ohio, May 13 to 16. Important 
papers will be read and discussed. 
Sree eceneesiicta 

It is said that minute variations in the. 
lengths of different metallic bars are deter- 
mined by the vibrations of a wire connected 
with a calipering device. The tension of 
the wire determines the number of vibra- 
tions, as in a piano wire or a violin string. 
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Metal Workin 


FOR 





Generally. 


BETTS MACHINE CO. 


WILMINCTON, DEL., 


e Machine Tools 


Machinists, Engineers, Locomotive Builders, 
Bridge Builders, Railroad and Car 
Shops, and Iron and Steel Works 
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The steamship ‘‘City of Berlin” recently 
landed in New York, and, in a very natural 
haste to discharge her cargo, began doing so 
before the entire roll of official tape had 
been unwound. Then a tremendous tem- 
pest in a teapot followed. Finally the steam- 
ship was allowed, under certain bonds, to 
make the return trip, subject to confiscation 
or something terrible when she returns to 
this port. And the men who were so un- 
fortunate as to have goods unloaded—with- 
out their knowledge, of course—if they 
were valued at more than $1,000, find them- 
selves in the position of not being able to 
get them except after a deal of trouble and 
heaven only knows what fines and penalties. 
The enforcement of the custom laws of the 
United States seems to be after the manner of 
‘“how not to do it.” 

ae See 


A good many signs point to a belief that 
the days of gathering stores of ice from 
filthy ponds and rivers are about numbered. 
Refrigerating machinery and artificial ice- 
making machinery, by the use of which 
comparatively pure ice may be had, will, 
beyond much doubt, before long take away 
the employment of the ice cutter. The old 
idea that water purifies itself in freezing 
has been pretty thoroughly exploded, and 
now it only remains for some fortunate in- 
ventor to bring out a machine which shall 
be cheap in price, and which will operate 
economically in making small quantities of 
ice, to knock the bottom out of ponds and 
rivers, so far as providing the cooling solid is 
concerned. 

—_———__+ > —___—___ 


Pig iron is made in twenty-five States of 


“tendency to advance. 


Machinists’ Supplies and Lron. 


New York, April 26, 1890. 
Iron—American Pig.—In this and neighboring 
markets a fair amount of business has been trans- 
acted, and a little greater tendency is shown by 
consumers to stock up at deere low prices. Still 
there is considerable evidence of greater produc- 
tion than immediate needs demand, which makes 
prices rule in buyers’ favor. 
We quote Northern brands No.1 Foundry, $18 
to $19; No. 2, $17 to $18. Southern brands No. 1, 
$17 to $17.50; No. 2, $16.25 to $16.50. But some 
— have been placed at prices somewhat 
ower. 
The amount of warrant iron in store has reached 
nearly 60,000 tons, and the price for warrants on 
the exchange has been $17 for all deliveries up to 
August. 

Scotch Pig—The demand has been moderate, 
and warrants in Glasgow have an easier tendency. 
We quote Eglinton, $19.25 to $19.75; Dalmellington, 
$22 to $22.50; Coltness, $25.50 to $25. ; 

Bar—We quote Common, $1.85; Medium, $1.20; 
Refined, $1.95 to $2, for round lots on dock. 

Copper—We quote Ingot, Cakes and Wire Bars at 
143gc. to 1444c. Common casting brands are some- 
what easier, at 123gc. to 12}¢c. ; 

Lead—Values have recently shown a decided 
Some large lots have 
changed hands during the week at 3.95c. to 4c., and 
4.10c. to 4.15c. is now asked by holders for fu- 
ture deliveries. 

Spelter—The market has ruled dull of late. 

We quote Western ordinary. brands, 4.95c. to 
5.05¢.; Choice, 5.35c. to 53¢c.; Refined, 634c. to 7c.; 
Silesian, 65¢c. to 634c. 

Tin—There has been a sharp advance recently, 
though it is difficult to give a cause for it. Ina 
jobbing way, dealers ask here 203gc. to 2034c. 

Antimony—Regulus Hallet, 19}éc. to 20c.; Cook- 
son’s, 25c. to 26c. ‘ 

Lard Oil—Pressers’ prices are 54c. to 544é6c. 


ale Ale 
* WANTED * 

* Situation and A ” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue. 











Machinists Wanted—First-class vise and machine 
hands of good habits can find steady employment 
and liberal wages. Address Morgan Engineering 
Company, Alliance, Ohio. 

Wanted—Good tool-room machinist on night 
force; five nights per week. Electric lights. Steady 
work. Apply, with references, to The Westing- 
house Machine Company, Pittsburgh, Pa. 

Situation wanted in N.Y. City or vicinity, by prac- 
tical draftsman & machinist. Thoroughly posted in 





the Union. 


power transmitting machinery, also designing spec- 
ial machines. Address R., AMERICAN MACHINIST. 


Wanted—Competent sup’t for machine tool ap! 
of about 30 hands. State experience, reference, 
and expectations. Replies will be treated confi- 
dentially. Address Machine, AMERICAN MACHINIST. 


Wanted—Position as engineer by a young man 
with best references, used to pumps and hoisting 
engines. Can dorepairlng and pipe fitting. Address 
A. T. Mulvany, Fairmount, Il. 


Wanted—A position as foreman by a first-class 
tool maker, machinist and draftsman. 2% years as 
foreman in shop making the very finest of tools 
for interchangeable work. Age, 35 years; sober 
and industrious. Box 10, AMERICAN MACHINIST. 


Foundry foreman with plenty of experience in 
making engine castings is wanted bya firm that 
will give a good position with a good salary to the 
right man. Address Engine Builders, AMERICAN 
MACHINIST. 


Wanted—In one of the Middle States, a thor- 
oy competent designer on light machine tools 
and automatic machinery. Must be familiar with 
modern methods and shop practice. State posi- 
tions held formerly, and give references. Address 
Box 7, AMERICAN MACHINIST. 


Sup’t wanted by a ae manufacturing concern 
ina large center working iron and wood—chiefly 
the former. Must be a thoroughly educated me- 
chanic and a draftsman, energetic, exp’d, and com- 
petent to handle large numbers of men. Young man 
pref’d. Give full exp.,refs.,and age. Box 6, AM.MAcH. 
Engineering Correspondent Wanted—Correspond- 
ent exp’d in heavy machinery, and capable of ob- 
taining data on which to base orders, preparing pro- 
posals and submitting information to customers. 
Address, stating age. exp., refs., and compensation 
expected, Correspondent, Box 5, Am. MACHINIST. 
Young man with four years’ experience in 
steam pump shop wishes situation in a good gener- 
al shop where he can have a chance to improve; 
willing to work for it. Cares more for improve- 
ment than wages. W.B.M., care AMERICAN Ma- 
GHINIST. 

Wanted—1 first-class draftsman. 3 first-class pat- 
tern makers, 15 first-class machinists experienced 
onengine work, and 15 first-class moulders. No 
second-rate men wanted, as we manufacture only 
high-grade work. Good wages and steady work to 
the right men. Address Sioux City Engine Works, 
Sioux City, Iowa. 

Wanted—A live man for sup’t. Must be a prac- 
tical machinist; one who knows how work should 
bedone, and can manage men and machines suc- 
cessfully on piece-work basis, Work—agricultural 
engines and machines, and general work. State 
age, experience, and salary expected. Address 
Box C. Schenectady, N. Y. 


+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Cheap 2d-h’d Lathes & Drills. S. M. York, Clev’d,O. 











Koopman’s Scales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 


Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 


Castings of every description and machinery built. 
Address Cedar Point Foundry, Port Henry, N. Y. 


Wanted—Customers for our new Radial Drills 
Cc. H. Baush & Sons, Holyoke, Mass. 


Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ‘‘Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 


Wanted—Boiler Rolls to rool sheets up to 60” 
wide; second-hand. Address. stating price, C. M. 
& J. B. Hart, Clarksburg, W. Va. 

Simonsen-Walter Mfg. Co., Jefferson City. Mo.. 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pitteburgh, Pa. 


For Sale— Foundry and Machine Shop with plenty 
of orders ahead, in Western town of 7,000 popula- 
tion—coal mining district. Will sell half interest to 
a good machinist. Address Box 9, AM. MACHINIST. 


Wanted—Small Boring Mill suitable for turning 
60° to 30° tapering cones, etc.; not over 20 inches 
diameter. Also Hydraulic Press, 600 to 800 tons. 
Address Box 8, AMERICAN MACHINIST. 


Wanted—To correspond with some Mfg. Co. that 
want to do their own machine repairing. Large 
os: good references. Can furnish tools. 
Address Novelty, AMERICAN MACHINIST. 


For Sale—Machine shop and foundry in City of 
Big Rapids; population. 7,000. Also an electric light 
plant of 40 arc lights. Water-power unequaled in 
the State. Prosperous and well established busi- 
ness. Estate must be settled up is reason for sell- 
ing. For particulars address Lois A. Hudnutt, 
Administratrix, Big Rapids, Mich. 


Wanted—Parties to manufacture, for sale, auto- 
matic cut-off steam engines for high or ordinary 
speeds, band, circular and auxiliary saw machines 
for lumbering plants; steam boiler furnaces with 
stokers, refuse burners, clutch pulley, bale tie, 
compound street rail; all new designs in scale 
drawings. Write for description to J G. McCor- 
mick, 1000 W. Walnut st., Louisville, Ky. 
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PROVIDENCE, R.1., U.S. A. 





FITCHBURG MACHINE WORKS, 


anufacturers of 


Metal-Working M 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET, 


FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 





achinery. 





UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
MBODY ALL DESIRABLE FEATURES 


PRICES $450.°G UPWARD 
ecSSUNIVERSAL RADIAL DRILL CO 


NCINNATIH. 








WILLIAM JESSOP & SONS, L’D. 


SHEFFIELD | Sen OE 
[EF FIEL D»| 94 joHN ST., NEW YORK. 


ny ey.20d 


JESSOP'S; 
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IF YOU WANT A STRONG, ECONOMICAL 


EBNGIN EH 


EITHER HORIZONTAL OR VERTICAL, 


For StrEapy EVERY Day AND ALL NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York, 


Twelve Hundred Engines in use. 
Please mention this paper. 








THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, 
(Reg’d Eng. Pat. Agent.) 
252 BROADWAY, NEW YORK. 

European Patents obtained at low rates and sold 
on Commission through London House. A good 
invention is worth as much in Great Britain as in 
the United States. CoRRESPONDENCE SOLICITED. 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 

Working by direct action of steam, Hasno 
valves or other working parts, and cannot 
get out of repair, cannot freeze, and will 

ump ashes, waste, or anything that can en- 
an the pipes. Invaluable as a bilge pump. 
MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 


4 Fletcher Street, NEW YORK. 











FOR 
ENGINES 
i MACHIN- 
OVMAMOS, ERY. 


A. J. WILKINSON & (€0., 


184 Washington Street, 


HIGH 
SPEED 








BOSTON, MASS. 


JUST PUBLISHED. 


1 Vol. 12mo., cloth, $1.50. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


FREDERIC A. HALSEY, 


MECHANICAL ENGINEER. 
FULLY ILLUSTRATED. 
ANALYSIS BY THE BILGRIM DIAGRAM. 


D. VAN NOSTRAND COMPANY, 
23 Murray and 27 Warren Sts., New York. 
Copies sent by mail on receipt of price. _ 
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McFADDEN CoO., 


1025 MARKET ST., PHILADELPHIA. 





The New Metal of the Present, no longer ‘* The Metal of 
the Future.” 


Aluminium! 


JUST READY. 








ALU MINIUM.—Its History, Occurrence, Properties, 
Metal Urey and Applications, including its Alloys. By 
oseph W. Richards, M.A., A.C., Instructor in Metal- 
lurgy at the Lehigh University. Second edition, revised 
and greatly enlarged. Illustrated by 28 engravings and 
two diagrams. 60 pages. &vo. 
ang $5.00, by mail, free of postage to any address in the 

orld. 


CONTENTS,.—CuHaApPTER I. Historyof Aluminium. IT, 
Occurrence of Aluminium in Nature, III. Physical Prop- 
erties of Aluminium, 1V. Chemical Properties of Alumin- 
ium. V. Properties and Preparation of Aluminium Com- 

unds. VI, Preperation of Aluminium Compounds for 

duction, VII. The Manufacture of Sodium. VIII. The 
Reduction of Aluminium Compounds from the Standpoint 
of Thermal Chemistry. IX. Reduction of Aluminium Com- 
pounds by means of Potassium or Sodium. X. Reduction 
of Aluminium Compounds by means of Potassium or Sodium 
(Continued), XI. Reduction of Aluminium Compounds by 
the Use of Electricity. XII. Reduction of Aluminium 
Compounds by other means than Sodium or Electricity. 
XIIL. Working in Aluminium. V. Alloysof Aluminium. 
XV. Aluminium-Copper ators. XVI. Aluminium-Iron 
Alloys, XVII. Analysis of Aluminium and Aluminium 
Alloys. Index, 


(2? A circular of 4 pages, 4to, showing the full Table of 
Contents of this thoroughly revised and recast treatise, shoie- 
ing the state of the industry up to 1890, and which has played 
an important part in the rapid development of this \ ew Metal, 
will be sent free, and free o, tage, to any one in any part of 
the world who will furnish his address. 

(3 Our new and revised Catalogue of Practical and Sei- 
entific Books, 8 pages, 8vo, and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postions to any one in any part of the 
world who will furnish us with his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 


a 











810 Walnut St., Philadelphia, Pa., U.S. A. 


G. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 
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One Smali Set of 8—by 1-4inchesto20inch,  - - 
One Set of 12—by 1-4in. to2 in. continued by 1-2in. to4 in 1 


Fe ACHINER y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


YHARLES ‘Mil Vea 
SETTING ET ese 
S ANW ST. 4 NEWYORK: 
wT : “Star” L Screw Cut- 
x Foot Lathe ting Auto- 
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parental 
Catalogue 
Free 
of all our 
Machinery. 
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Seneca Falls.Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the. dis- 
charge WATER to TANK.at any 
height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA 


Mortisers. 





BOSTON CHICACO 
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Established in 1874. 


CLEVELAND TWIST DRILL 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


CO. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


S 


ESTABLISHED 18850. 


HOWE, BROWN & CO., Lt’ 


127 Oliver St., Boston. 


BRANCH OFFICES: !2 Cliff St., New York. 


TEEL 


d, Mfrs., Pittsburgh, Pa. 


228 Lake St., Chicago. 





RINE ‘TAPS, 





LICHTNING AND CREEN 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. 


eahocdhen 


REAMERS, E’IC. 


> 
he 
\ee —. 


PAT. SPIRAL FLUTED, 
RIVER SCREW PLATES. 
MASS. 


co., GREENFIELD, 





WE REQUEST 
MANUFACTURERS OF MACHINERY, 


Material and Utensils applicable to Agriculture, 
Mining, Railroad of all kinds, etc., etc., to forward 
their Catalogues and Price Lists to the DEPART- 
MENT OF PUBLIC WORKS (FOMENTO), MANA- 
GUA, NICARAGUA, CENTRAL AMERICA. 

Tnis is especially desired to have Catalogues and 


—Novelty Patent Hand Drill— 


A new, ingeniousfand handy tool for 
drilling small holes, running at any speed 
desired. Operator can handle the work 


with one hand, and the drill with the 


other. 

TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 
Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 








Price Lists of Machinery for Extracting and Fibers | 
known as ‘Pita,’ Sisal Hemp, Ixtle, Henequen, 
Manila Hemp, etc., as well as such for the Manu- 
facture of Sacks, Bagging and Rope. 


Maslin’s Patent Pulsator Pump. 


AT. FEB, 12, 1889. 
Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or cal 
for Circ uli ars. JoHN Mas in & Son, Sot 


Manur’rs, 166-167 Ist St., Jersey City, N. J. 











AGENCY FOR GERMANY. 
A technical firm at Berlin demands to represent 
respectable manufactories for machines wishing to 
por salable specialties to Germany. Offers sub. 
8600 to send to Mr, RUDOLF MORSE, Berlin, &. W. 


CROWELL'S FOMITIVE FREMOURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pneu- 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 ibs. can be obtained, and main- 
Slow running. Minimum of power required. 


MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA, 





tained. 








© FOR SALE. © 


PULLEY PATTERNS 


Aset of Iron Pulley Patterns in halves 
with curved arms. Diameters from eight 
to twenty by inches, and to forty-eight 
inches diameter, varying by two inches. 
163 inall. Nohubs. These have been set 
aside for some time by our moulding ma- 
chines, and are offered for sale, low. 

Also one set of Hangers; three sets of 
Mortising Machine; one set of Moulding 
Machine; two sets of Spoke Lathe; and 
one set of Upright Shaper Patterns. 


THE LANE & BODLEY CO. CINCINNATI, O. 


NOTICE OF REMOVAL. 
HYDRAULIC MACHINERY. 


On the first of May I will remove my, business to Cleve- 
land, Ohio, and join the Walker Mfg, Co., who will for the 
future have the sole right to manufacture my § Spec ialties, 
Patents, and General Hydraulic Machinery and Cranes in 


the U nited States. 
ERNEST W. NAYLOR, 


149 Broadway, New York, 








— 


DROP FORCING. 


SPEIRS & MOORE, 


WORCESTER, MAss. 
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CURTIS RETURN STEAM TRAP, ‘taf. CX ah 

For returning steam, -_ | , " -UFFEL&ESSER c, Co — 
condensed aopher 44 a iK NEW YORK. ( 
sure, automat I \ 
to the boiler, under | |Q\ eh /\ 1 EACTORY, HOBOKEN, N. J. 
high or low pressure. \Y A Manufacturers of dh 

Manufactured by \. Drawing Materials, Etc., ; 
CURTIS REGULATOR C0. SN Superior Swiss Drawing need \ f 

4 ments, Extra and Best Quality, = 


Boston, Mass. 

General Agencies : 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 S. 3d St., Minneapolis, Minn. 
707 Market St, St. Louis, Mo, 
Send for Circular Noa. 1%. 


NEW AND SECOND-HAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
One Fifield Lathe, 30'’x16’. New. 
One Lathe and Morse Lathe, 32/'x15’, 








New. 


One Blaisdell Lathe, 28’’, raised to swing 36’’ on 12/ 
bed. In good order. Second-hand. 

One Fifield Lathe, 38’’x14’.. New. 

One Powell Planer, 30/’x30''x8",, New. 

One Powell Planer, 36''x36''x12’, with 2 heads, New. 

One L. W. Pond Planer, 44’’x40’’x12’, with 2 heads. 
New. 

One Slotting Machine, 16” stroke. Second-hand. 

One Bement Steam Hammer, cylinder 16x44’’, 


rated 3500 lbs. In fine condition 
Send for Complete List of New Tools. 


HILL, CLARKE & CO., 














= —A PF 


German Drawing Instruments, 
Paragon. Duplex, Universal. Anvil Drawing, Helios Blue Process 
Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers 


Catalogue to professional people on application, 


GLEASON MACHINE TOOLS 


Engine Lathes, 22 inch to 72 inch swing. 
/ron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 


VAN DUZEN’S 


STEAMJETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 
For Elevating and Conveying Liquids. 
For Empty ing Pits, Sinks, Cesspools, etc., 

andas a Fire Pump 
10 Sizes. 87 tos75. E al Pump warranted. 
Write for Descriptive Pump Circular, 
Oo. 


VAN DUZEN & TIFT, CINCINNATI, 














156 OLIVER STREET, BOSTON, MASS. 


Beaman & Smith, 21°". raathe 








| CYLINDER, 4 in. x 41+ in, 


Castings for High Speed Steam Engine. 





T. SHRIVER & CO,, mow A AND BRASS oll 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft, and ‘Brass Bear 





HALL DUPLEX STEAM PUMPS. 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO. 


91 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. ru 





Fire Pump. Boiler and 
mp Combined. 








THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
“i BEST MADE aithts 


SITUAT IONS, 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


, 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 














DUPLEX STEAM PUMPS. 
PRESS PUM sfe os 
PRESSURE PUMPS. vie 
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aRATUS 
ENDENT CoNnDENSING Are 
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WHY THIS IS 


For thereason that if you are 


PENNA. 
PUT HERE! 
intereste d in Tai sing water or Rw 4 


Se MEW PULSOMETER, Oe 


all your ‘atte ntion to the 
GNEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
i edie a one eee | than any other Steam Pump. 
e for our new > 
pulem ced ees Sbage Tastee of Desuitive ook containing Full Particulars, Reduced Net 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 


IS THE Best .bnjector 


For Feeding 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and ph my J Water and 
other iquids. é 
‘Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injusy C 
and facilitating the Raising of Steam. 


RUE M’F’G CO., PHILA., PA, 


VALLEY PUMP CO., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Atme, and A. B.C. 
Fly Wheel Pumps. 








“LITTLE 
QIANT” 















© SHARTLESeBU 


= HARDER FS i eb netren 











CLASS “A,” 


This style is made from 1-2in. to 11-2 in. No wrench 
quired. Can’tslip. Satisfaction guaranteed. Write for Cata, 
logue showing the different sty les, 


MANU KACTU RED BY 





Belt Power Air Pump ana 
Condenser. 


CONOVER & 00, 
CONSULTING 
MECHANICAL ENGINEERS 
95 —as ST., 


Ew Yo 
No Air nan ks 15to 50 per cent 
fuel saved or equal amount of 
power gained. Runs withsame 
economy as engine. 
Adapted to all kinds of En- 
gines, Send for Circular. 


THE MIDDLETOWN (OHIO) MACHINE CO. 


ENCINE LATHES, 
BRASS LATHES, 
BORING AND 
TURNING MILLS, 
SCREW MACHINES, 


on hand and in process of construction. 


% (BRIDGEPORT MACHINE 
TOOL WORKS, 





Double Jet 


PARK iniccror 


PARK MFG. CO., 


Poland 
Street, 


Boston, 
Mass. 


under varying steam pressure of any 
Will work from 15 pounds to 180 pounds 
without any adjustment. The only Automatic Injector 
that will thoroughly vide iin itself when shut thus pre- 
venting freezing. Every Machine Guaranteed 


INJECTORS AND JET APPARATUS. 
P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








TO THE BOILER 


WATER 


THE most reliable 
injector known. 




















ROOTS’ NEW ACME HAND-BLOWERS 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


8 S. TOWNSEND, Gen. Agt. 22 CORTLANDT st. 
COOKE & C0., Selling A ies NEW YORK. - 








ings, boxed and delivered on boat or cars, in this city, on re 
ceipt of $38.00, This includesa blue print of working draw ing 





E. P. BULLARD, BRIDGEPORT, CONN 


PROPRIETOR. In Writing, Please Mention This Paper. 
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AMERICAN 
SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 
After the fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi- 
tion now being built to their extensive works. 
Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA, 
6 So. Canal Street. 9 No. Pryor Street. 


POND ENGINEERING C0., 


CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 








NEW YORK, N. Y. 


MINNEAPOLIS, MINN, 
41 Dey Street. 


707 Lumber Exchange. 





THE LOWE BOER 


WITH SUPERHEATING STEAM DRUM. 


Send for ILLUSTRATED CIRCULAR. 
St. Louis. ae Kansas City. Omaha. 


r THOS. H. DALLETT & C0. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills,|°" 

Boiler Shell Drills, 
Light Drill Presses, 
Special ee 


SEND FOR CATALOGUE 








Over fifty years’ competition has prover 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with all 
por pep is the simplest, best wearing 
most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
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anufacturers 





| Weta ba fom Seam ap & ond. nade HY, Dd 


1 kinds o 


ATH Eanp DRILL L 








Under Westcott’s Patent. _ 
Capacity Little Giant Improved. 
| No. | Diameter. Holding Drills 
00 144 inch. Oto 14 inch, 
0 24 ‘ Oto %& : 
1 234 °* Oto 5g * westeorts 
2 Blo ‘ Otol AT TUE GUAT 
26 4 Oto 1in.,ex Strong. 
Send for fllustrated Catalogue, 2°: Oto fig inch. | 
4 64 * Oto 2 . 





Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 

JACKS, 
VALVES, 
FITTINGS, 
Etc., Etc 


WATSON & STILLMAN, 


F 904 206, 208 & 210 F. 434 Si. NY. 


VOLNEY W. MASON & C@O., 











Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


“THE HORTON LATHE CHUCK” 


— the tests and been the STANDARD for FORTY 





Over THREE HUNDRED sizes and styles of Chucks, made and 
kept in stock, by 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN ,U.S A, 
SEND FOR ILLUSTRATED PRICE LIST, 





THE STERLING WATER TUBE BOILERS 


Have eaeoeesy large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum, First cost moderate. 

Freedom from leakage and repairs. No cast metal, No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


714 CORTLANDT STREET, NEW YORE. 


Boiler Cleansing Compound -. 





Engineers agree 
that our 


cannot 
equalled 






anteed free from any- 
thing injurious toiron by 
the Chemists for United 
States Mint. 





a, BRANCHES: 
= Baltimore, Md., New York, 
Pittsburgh, Pa, Chicago, Il. 


=e 

ba (LORD'S PATENT,) 

@ for Removing and Preventing Scale in Steam Boilers. 

Oo Saves Fuel, Labor Engineers will re- , 
) and Time, and pre- ceive free, on appli- 

(75) vents Corrosion in all cation, a 25-ct. book 

W its forms, and is guar- = “HINTS 

> FOR STEAM USERS."* 

W 

i 





and London, England, 
S.W. Lord & Co., 11 sie. oth St., Philadelphia, Pa, 


iNOISOH¥HOD SLNIAIYd 








THE GHESTER FOUNDRY & MACHINE CO. 


CHESTER, PA. 

Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 

























| — aso 
zs sozes Almond Drill Chuck, 
Le = Sold at all s 
. |x NEW > — " ~ &, opcld af all Machinists 
a) 2 STANDARD | ie Hs x : T. R. ALMOND, 
oO PF p o er 88 & 85 Washington 1 
m| 2 UNCHES. ee 4 BROOKLYN, N. Y. 
Bs o m = $ < give Xe 
- "3 
AIEAGLE 8s 
yg alate nae SCREW-CUTTING CENTER : 
wrens co., TWIST DRILL GAUGE. ANVIL 
ne Machinists’ Tools. -E. Boston, Mass. —Send for Cir 
“£3 WORKS, 


Trenton, N. J. 


STEAM HEATING, 


The Fisher Double Screw Leg 
Barnard’s Condensing System will accomplish the 


Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 














AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


_ KEYSTONE ENGINE AND 

MACHINE WORKS, 

FIFTH AND BUTTONWOOD STS., PHILA 
Or, A. 7. ARTHUR, Selling Agent, 18 Cortlandt 8t., N. Y. 


following desirable features : 

any, without back pressure, will work at any press- 

Office Buildings, Hotels, Factories, etc. 

[ R \ FTS i ’ H| | If your Stationer does 
Pencils, send 16 cents 

Mining Engineers, the National Academy of Design, 

people ‘throughout the country. 


Saves Coal, Perfects the Circulation, Prevents all 
ure of steam, high or low. Has no Machinery need 
GEO. A. BARNARD, 

not keep Dixon’sAmeri- 
(mention this paper) py you will receive samples 
that Dixon’s Artists’ Pencils are recommended by 
New York, the Woman's Institute of Technical 
JOS. DIXON CRUCIBLE CO 


Noise, Prevents Freezing, Uses Exhaust Steam if 

ing care. Is adapted to Private Houses, Flats, 

No. 15 Cortlandt St., NEW YORK. 
can Graphite Artists’ 

worth double the money. 

leading members of the American Institute of 

Design, New York, and thousands of practical 

JERSEY CITY, N. J. 











™ 
SEND FoR MEW 
oi DESCRIPTWE CATA 
1LDO BY ERS. 


ALL DE 


**“SWEETLAND”’ 


peiiucis 


SEND FOR DISCOUNTS. 


THE HOGGSON & PETTIS MFG. C0., 


Est. 1849. NEW HAVEN, CONN, 


INDEPCNDENT CHUCKS. 


(See AM. MACHINIST, Nov. 5, 1887.) 

Before buying Chucks of this pes write us for 
articulars of our latest improvements. Different 
rom other makes, and we claim several points of 

superiority which we submit to the judgment of 
mechanics. 


THEO. E. WHITON MACHINE CO., 


N, CONN. 
S. A. SMITH, “38; Canal § st. Chicago, Western ie 











THE 
BROWNELL 
ANTI-FRICTION 


= Hep or Thrust Bearin 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 




















» PATENT GEARED SCROLL CHUCK: 
UNEX CELLED FOR QUALITY. AND AS LOW IN PRICE 


AS AWY GLARED CHUCKS /N Tile SIE KE 7 
METeI-mngI NINE SIZES from Za INCH | 


! IS INCH LUSIVE. 
Los GUE THE CU, SHMAN cHuoy ap 


HIA RTF ORD, CONN. 


Tool Grinder, 


SPRINGFIELD 
Emery Wheel Mfg. Co, 


Successors to 


Emery Wheel 


% & Styles & Sizes, 













Guaranteed 


Ss 
Satisfactory , i 2 ee 
\ Wheel Co 
Bridgeport, Conn. 
Western Branch, 
WRITE FOR Sand 20 
‘3’ Jest Randolph St. 
I)’s’d Circular Wes dolp 


Chicago, 


No. D. L) 
Patented Sept. oP 
25, 1883. 

’ af = 

oe 

m . 2 

B=37 

7 9 z 3 

Re 








Anowovon, 2 p28 Povo 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U. 8. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 


Lots of 1,000 Ibs. and over.......$2.00 # Ib 
Lots of 500 ]bs. and over....,... 2.25 #% Db 
Lots of 100]bs. and over. 2.50 # Tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, 


wire, tubes or castings 


given upon application. 











211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 





a y J.E.LONERGAN &CO. 


POL 
SAFETY VALYES 
for Locomotive, 


Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 
1888 Catalogue 
free on application. 





WILMINCTON, DEL., U. S. A. 








SPRUE CUTTERS. SHEARS. 








TOGGLE-JOINT DRAWING PRESSES, 


STILL IN THE LEAD! 
THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition 4889, 
For SUPERIORITY PRESSES, DROP HAMMERS 


AND DIES. 


THE STILES & PARKER PRESS CO., 


203-207 Centre Street. NEW YORK, 


MIDDLETOWN, CONN. 










































































16 


AMERICAN 





MACHINIST 





[May 1, 1890 














~ ‘Tron Planers from 
16” to 36” wide by 
any length. 


HC. PEASE & (0, 


Worcester, Mass. 








Biase [ron Planers. 


All Sizes from 16 in.x16 in. x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 








THEMELICK CLINOMETER 


Is offered to Engineers, Machinists, Carpenters and 
others, as a positive and accurate instrument for 
striking levels, angles or for plumbing. It is super- 
ior in every respect to the spirit level. It is the first 
practical substitute for the spirit level ever offered 
to the public. It is also adapted to running grades 
and inclines of any degree from half inch to twelve 
inches to the foot. Send for circular. 


Melick Clinometer Co., 718 St. Charles St., 
ST. LOUIS, MO. 


WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 

ac ofits than by pay ofee r means for do- 

ng work, Soldsu yject to trial in your 

shop. Be nd for Price-L ist ¢ eee 
& JNO. BARNE 

Ac sevens iw Ruby S8t., Rocavoas. ILL. 








MACHINISTS’ FINE TOOLS. 


STANDARD TOUL CO., ATHOL, MASS. 
Catalogue and Price List frea 











THE MOORE 
& WHITE 60., 


Friction 
Clutch 
Pulleys, 

Cut-off 

Couplings, 











LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE pORCE FEED with the 
most PERFECT REGUL: ATION and 
GREATEST CONVENIENCE in ¢ »ypera- 
tion yet attained in any corns fe or the 
\ lubrication of machiner. orks 
equally wellin every possib' e oom on. 


Lackawanna Lubricating Go., 


41 Coal Exchange, Scranton, Pa. 





THe American Patent 
OF THE 


Pneumatic Hammer, 


described in the read- 
ing columns of this num- 
ber, is to be sold, 
Full particulars are 
given on application, by 


L. W. BREUER, SCHU- 
MACHER & CO., 


KALK, near COLOCNE, 
CERMANY. 








&e. 
FLEXIBLE METALLIC FILLET 


” 
¥% For Pattern Makers’ Use.* 
H. WHITE, 44 N. 4th Street, Phila., Pa. 





gL 


My 

Aut att - 
’ 

Di Lb 





BEAUDRY’S. 
DUPLEX 


FORGING PRESS, 


PUNCH & SHEARS. 
BEAUDRY & CO., 


Formerly of Beaudry's Upright Power Hammer, 


SOLE MANUFACTURERS. 


Also Manufacturers of 


~ mo HARD COAL HEATING FORGES, 
r( 7 
| ( Room 4, Mason Building, 
| ' 

d= 70 ‘KILBY STREET, 
BOSTON, MASS. 

¢ FACTORY, 6 MEDFORD ST., 


(Near B. & M. Depot.) 


! 





This space will be taken in the next issue to show our modern countershaft 
onentirely new principles, new friction clutch, new shipper, new self-oiling loose 
Please send for circular. 

THE STATES MACHINE CoO. 
RAILROAD PLACE & CoMMERCE St., NEWARK, N. J. 


pulleys, ete. 





Steel Balls from + 


60 CONGRESS ST., BOSTON 


Ceo. F. SIMONDS, Presivenr. 
CHAUNCEY SMITH, Vice PRES'T 
EDWARD SAWYER, TREASURER. 
JOHN J. GRANT, SUPERINTENDENT. 


inch to 2% inch for Anti-Friction Bearings a Specialty. 


SEND FOR CATALOGUE. 


a Rolling /T\aehine Co. 


ORGINGS 
by the Simonds Patent Process. 


FITCHBURG, MASS., U. S. A. 








ty ae 





THE 


EASTERN HOUSE: 





EXTRA HEAVY 


{ ENGINE LATHES j 


24," 27," 
DESIGNED FOR inal DUTY. 
1.,SsSoo Now 


LODCE AND DAVIS 
WORKS: CINCINNATI, OHIO. 


64 Cortlandt St., New York. } 


all cn i i ol 





VOYYYYY 






' 32," 38" Swing. 





im Use. 


MACHINE TOOL CO., 


WESTERN HOUSE: 
| 68 & 70S. Canal St., Chicago. 














ae ele ae ae 


—— 
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MORSE TWIST DRILL AND MAGHINE COMPANY, Now Seaford tas, ). SAUNDERS’ SONS, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 
Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


Be Seas a For Steam Fitting, also 


~ i Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. YONKERS, N. Y. 
“Za = VS Gor? ye Aa 
or . 77 Ay. USS Va,» LGR oe 
Z 


| aa U FEAL 9° ee 
NEW HAVEN MANES. CO. 6 AL oO S HEATERS TS VENTILATING WHEELS. OR 














Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 

















fe mew SA IY, Pre tr 


NEW HAVEN, CONN. ; ss ry E RS“ > 
TRU-WORRENG MARINER, | eens Nr 





ou™ 22 1D2LI7 PP» maw 1 A 








ADAMS 


A Altomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

. The simplest and most durable machine in exist- a 
y ence. The threading head is made entirely of steel. 

=, No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
papa Write for descriptive circular and price 


Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill. U. 8. A. 


NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills Planers, Shapers, Drills, Slotters, Eto. 
Bren d Milling Mac Agents, M PMAXWELL 


wou ters eee es foe WO EC ECEST machinery. 
FLATHER ENGINE LATHES , S _ 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 
General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 
Iron Working Machinery. 
IMPROVED PATENT IRON 
































; aa so, at Mamneeen tle i Hl ‘uM il W. H. NICHOLSON & CO., 
JONES & LAMSON MACHINE Co., from 1” to 7. WILKES-BARRE, PA. 
SPRINGFIELD, VT. 











PLANERS A TO BUYERS AND USERS OF MACHINERY.| WILLIAM BARKER & CO., 
C0 LS & i E N f You will save money and get what you pay for by having Manufacturers of 
SPECIALTY. Nites a stu on the same before buy- Tron and Brass Working 
U Racy ai one sag THE iE ES ESIh Na. Of. MACHINERY cat M A CG i | N a RY, 
rreh ’ BRASS and MECHANICAL ENGINEERS, “9 
. 119 W. Sth Street, Cincinnati, O. Near Culvert, 








L. W. POND PLANERS. 


FOR QUICK DELIVERY. 


COPPER CINCINNATI, 0. 


Pl ma eC Send for Circulars pt Prices. 
Gis Plater $4 tncxt0 tn-x09, nth Shiels ALL STYLES. 
HILL, CLARKE & co., THE NATIONAL PIPE BENDING CO., 


i 156 OLIVER ST.; - BOSTON, MASS. 82 River Street, NEW HAVEN, CONN. 


por | CA | BOLT 


Ltiutuitss, latatetatatatatas AND 











PRCKS DET. DROP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS 33 Fen 


BEECHER & PECK,NEW HAVEN CONN. 






P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 










































































H. B. BROWN & CO., WRITE — = AND PRICES, 


o> = : 
L Blaisdell Engine Lath eS Bo: 
S. STARRETT, S/blaisiell Engine Lathes. ee Site 
FINE TOOLS, > “eee me oF 
, SEND STAMP FOR apll BEST < ae : x. . SIZE & ant HILL, CLARKE & co., - ] ; " 
fuhulululbabeiohuls lula PnbnhtububnbbAuudaubudaat ;' ~ STYLE. tad ——_$———— ee F , 4 
it a 
5 = 

PO 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





66 CARDEN ST,, BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 




































“a 

: =~ EAST HAMPTON, CT. 

q = 1 my 
wg] Ef imemsrmnerd | BOYNTON & PLUMMER, 
22) bl Lanark Oe WORCESTER, MASS, 
=* MACHINIST'S SCALES TS ee 
S|PATENT END GRADUATION. Shaping Machines, 
ko We Invite Comparison for Accuracy with all others. Drillin Machines. 
“<* EVERY SCALE GUARANTEED. SEND FOR LIST. 4 ’ 
a: COFFIN & LEIGHTON, SYRACUSE, N. Y. Bolt Cutting Machines. 

. a : oo PLANER VISES. 

; _— eee = S |THE GILKERSON MACHINE CO., Gene he Catalogue, 

: H. ‘BICKFOR D, = inte nae Mel GUIDE 

LAKE VILLAGE, N. H. roa) 





‘Ss 
~~ 


by PULLEYS 





“Eclipse ‘Hand Pipe- Cutting Machines. 





FOR 
No. 1.—Powerful, inex- mis LIGuT 
pensive, simple in construc- SS oe : ‘ 
tion, Cuts and screws pipes THE CINCINNATI MILLING MACHINE CO., RLS S 





Y, to 2-inch. Easily carried 
about. 


“ECLIPSE” Nos. 2 and 3 
These are powerful and most 
efficient 
machines 


188 Second Street, Cincinnati, Ohio. JOHN ROYLE & SONS, PATERSON, N. J. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 

North Adams, Mass. 


DAMPER REGULATORS. 








z Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread b-inch pipe 
No. 2 Cuts and Screws 2% to gin 
Nao “2% too in. 
it will pay you to write us for 
particulars 
. PANCOAST & MAULE, 
(Mention this paper.) Philadelphia. 
ea We also build Power Machines. 


























, : t fect and simplest 
PMT Gie aoe W.C. YOUNG & CO.,"siccis;.nt | Our Steam Damper Rega toe ene et OO. Ane One ean appl 
EFI W Tit OF ay pesch ehiey N ex Engine Lathes, Hand Lathes, machine in the market. Price, $60 and § » Any one can apply 





FOOT POWER LATHES, SLIDE RESTS, ETC. it. Send for circular to Mason Regulator Co., Boston. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 

High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE 


THE LOM & ALISTATTER Ul co. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
HH > Multiple, Belt and Steam- 
! ean i» Driven 


— , , Punches and Shean, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
- Send for New Catalogue, == 


Tue OPEN. SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36”, 48’, 60”, 
by any desired length. 

OPEN-SIDE EXTENSION PLANERS, Sizes 72” wide x 48” 
high x 10’ long, up to 120” wide x 72” high 
x 20’ long. 

Open. Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


=< ACME | MACHINERY CO. 


EVELAND, 
J ~ pap bm hee My - 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. = 
FIRST PREMIUM, CINCINNATI CENTENNIAL. sgt 


“TILE oa Full FACTORY 


BRICK MACHINERY OUnEITS 


CAPACITY 


10 to 100,000 


PER DAY. 
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fe Corliss Steam 1 Ending Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE’? &) 

(DESIGNER & BUILDER OF THE FAMOUS | 
CENTENNIAL ENCINE, 

Exhibited at the Philadelphia Exposition,1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuiss Parcyt VanticaL Tupoua Waren Lre Bou, 


BEMENT, MILES & CO., 


lt lp DELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, BOLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE RILLES& JONES CQ, em‘ MACHINE TOOLS. 


WILMINCTON, pines PLATE BENDING ROLLS @ FOR 
DELAWARE. : ALL SIZES. y Boller Mak- 
- ers, Bridge 
Bulliders, 
Ship Bulld- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Bullders, 
Etc., Etc. 


~ THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 
Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Chieete W. S. COLLINS, Sept. 29, 1885. 
171 Broadway, New York. CHILON JONES, Gananoque, Can. G. M. SMITH. Los Angeles, Cal. July 5, 1887. 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889. 
BARKER MFG. CO., General Agents for the United States. Springfield, New York and Boston. July 23, 1889. 
te We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE . 
- . ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
or work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO, 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa, Office 407 Library St., Philadelphia, Pa 


Our Location, Foundry Coane and Machine and Pattern Shop Resiemant afford 
us special facilities for ak, HEAWY CASTINGS 
TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
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FROM 1-4 TO 15,000 LBS. WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any serv ice whatever. 








where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 





ALLENTOWN, PA. 








— THE — 


ai a ee Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man ¢an cut five hundred (one end)in a day. In usein the 
leading orm ed lg w of the country. Combination Cutter 
for removing 2 in., 2 1-4in., 2 1-2 in. and 3 in. Flues, $50. Sent 

on approval to Railroad Co's. Liberal Discounts to the Trade 


VANCE TUBE CUTTER CO., Geneva, N. Y. 
Quickx-Action VISES, 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 















HEAVY 


= CASTINGS ::. 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N, J. 
CENERAL MACHINE WORK. CORRESPONDENCE INVITED. 


AMERICAN GAS FURNACE CO.., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST PURNACGS, 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 











Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


temperature. 


No. 80 Nassau Srt., New York. 
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36 in. Stephens P ulley Lathe. New 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars. with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS . a a L SIMPSON, 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ills 
18 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn, 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S W ATER CIRCULATOR »° PURIFIER |< 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 


Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tbe well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 


Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Go., acsasry, ».z. 


STEARNS MFG CO. 




















6 ’ 
‘OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency.18 Vesey St. 








OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
*¢ Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’’.Gas Engines. 


ENGINES from [5 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


j COMBINED ms ixpruun | SAW MILLS GENERAL MACHINERY 
- Mr ee ” NEW YORK STORE, 46 Cortlandt St. 








“OTTO” GAS ENGINES AND DYNAMOS, 


a a LANE’sS 
Consume 25 to 7h Per Cent. Less Gas than ANY j 
other Gas Engine doing the same work. Foundry & Machine 

WORKS, 





HUNTINGDON, PA. 
Fine Upright Engines. 


The following sizes are 
earried in stock, made in 
large quantities, with spe 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 
“= it will pay you to write us. 
: If you handle large 
+ quantities, it will pay you 
* st write us. 


Something New! The most usefw 
One, two, three, and patented improve- 


FRISBIE FRICTION 
PULLEYS s CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE 











four spindle drills for mentindrill presses 
light work. for years is applied. 


SENSITIVE 




















Spindles driven Over 1,000 in use. 
BRAINARD MULLING PVA ACHINES with single, endless Buy the latest and 
belts, Large driving best. Special ma- 
AND GEAR CUTTING MACHINES. puters, Reeoner ane 1 chinery to order. 
i : variable speeds pro- Catalogue of 
30 Different Styles and Sizes. uaa ; tools fi ion = oe 


Dwight Slate Machine Co 
HARTFORD, CONN. 
156 OLIVER ST., BOSTON, MASS. OUR 
sew GATALOGUE OF TOOLS 
MACHI # And Supplies - ~ free to any address on receipt of Ten 
nts in Stamps (for postage). 
9-in. Crank Shaper, H. & - Good order, 


Chas. A. Strelinger & Co., 490 Detroit, Mich. 
2.15, 22 and 15-in. Crank Shaper, Juengst. New. 
sit memasratinaoes, Sant HERRICK & COWELL, 


HILL, CLARKE & CO., 


General Selling Agents, 











12-in. stroke Trav. Head Shaper. New. Pa MANUFACTURERS 
2in. x 5ft. Planer, Wheeler. New. 
4in. x 6ft, ** Powell. New. 


26 in. x 8 ft. * Pond. Good 
7 and 1lin. swing Hand Lathes. New a 
11 x 5ft. and 14 x 6 ft. Engine L athe s, P ren tiss. 


16x 8 ft. 
14, 16 and 18 in. m Blaisdell. 
14 and 16in. x 6and 7 ft. “* Bogert. 


16in. x 6and 8 ft. Engine Lathe, “McMahon New. 
18in. x8and10ft. “ 

20in. x & 10 and 12 ft. Engine Lathe, McMahon. 

20 and 24 in. Engine L athe, Bridge port. 


2in. x 8 ft. = . L. & Co. Good. 
2in. x14ft. °° ci Wright. New. 
2in. xl4ft. * oie F.&S. New. 
82in. x16ft. “ F.&S. New. 


16 in. x10 ft. Islin Eng 1. athe. Good. 
2% in. x 50in. Pulley Lathe, Stevens. Good. 


No. land 2 Slate Sensitive Drill. New. 

2,3 and 4 Spindle Drills, Slate. New. 

20, 22, 23, 25, 28 and 82 in. Drills. New. 

Ames Index Milling Machine. Fair. 

No. 3 National Bolt Cutter. New. 

No. 2 Garvin Universal Miller. New. 

1 No. 37 E. W. Bliss Co. Power Press. A 1 order. 
I. X. L. Saunders Pipe Machine. A1 order. 


Cold Rolled Shafting in stock, all sizes. 


Full line ofnew Machinery. Write for 
what you want, 

send for our Hist of new and second 
hand tools for sale. 


Se >. SU LLARD 
= 2. WX 4 EW HAVEN, - 


z72-Warren St., and 62 College Place. New York. SEND FOR CATALOGUE. 





Box and hn inte nese 





Zz Drill Presses, Power and Foot 
Presses. 


o Emery Wheel Machinery, Paper 


° 
a 

















































STEAM ENGINES 

In 2— 
RIED? 

FuLLVARe 


cow 


Eclipse Cars Engine nN 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 





FRI SONPINY Builders 


WAYNESBORO, PA. 








A GHNUINE *CORLISS.” 


ngit ines: 





n > yAMON wp DRILLS 


—PROSPECTING» 


BAND FRICTION 


ME eB SSS 1 NG MACHINERY. 
M.@. BULLOCK MANF'G. CO. CHICAGO. U.S.A. 


THE PORTER-HAMILTON, FOR S ALE, ENOMIES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved id 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above, 


VAN DUZEN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 
RELIABLE AND 
ECONOMICAL. 
Fully Warranted 
VAN DUZEN 
: ias & Gasoline Engine Co, 
BOE. 2d St., Cincinnati, O. 


NEW AND SECOND-HAND 














The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 












Corliss Engines 


Of the highest type, in a 





sizes, are made by | 


The Lane & Bodley Co. | 











The merits of their engines are / \ 
lescribed in an illustrated pamphlet, } FOR IMMEDIATE DELIVERY. 
which will be sent to any one inter- | Engine Le athes, 12 in. x5 ft. Young, new 
ested l4 in. x6 ft. Prentice, 7 
R : pi op 16 in. x6 ft Old Style, cheap 
v4 e 16 in. x6 ft. Wright, new 
4 . 16 in.x6 ft. Perkins, re 
16 in. x6 fi. Fitchburg, 
- 16 in. x6-% ft, Henc ey, . 
6 y DE LAMATER & co a 18 in. xs ft. Blaisdell, good order 
- . 18 in. x8 ft Prentice new 
2 s : 
. al s 20 in. x10 ft Wright, . 
have closed their extensive manufactory at the i 3 21 in. x8-10 ft, Fitchburg, good order 
» . ». » eo jew 
Foot of West 13th Street, New York, and havesold| = « . 24 in. x12 ft. a new 
the Hot Air Pt jing E , | 24 in. x12 ft. right, 
; umpiny ngine and Steam Pump busi - - 27 in. xl2 ft, Lathe & Morse, 
ness to the De Lamater Iron Works (incorporated | “ 30 in. xl6-1% ft. Wright 
in 1889), and the Propeller Wheel business to the | ss “ 78 in.x12 ft. Gap Bed, good order 
Samuel L. Moore & Sons Co., of Elizabethport, New Pulley Lathe 36 in. 2he ads, Nik s, a 
Jersey. - - 36 in. | head, Stevens 


‘urret Chucking L athe 28,15 & Win. Hendey, new 
In order to close out the remainder of the stock, | Box Lathe 15 in.x5 ft. sq. Arbor Chasing Bar, wa 
offer for sale lane rs, 24 in. x24 in x6 tt Fitchburg, 


A Very Desirable Lot of Machinery, ee ee 


24 in.x24 in.x7 ft. Whitcomb “good ¢ onder 
30 in. x26 in.x7 ft. Putnam, 
42 in. x42 in.x12 ft. Fitchburg, 
u oF attern, 
such as lathes from 15’’ to 88” swing, planing ma: | 60 in. x60 in.x24 ft. Heavy pattern 
chine Ss 48’’x45'’x10’, 53’’x50'’x12’, 17’’x14’’x24’, 72'’x | 21 in. wheel and feed back gears, 
69''x24’, and various other sizes: drilline mac hine s, | 25 in, back gears and automatic feed, 
slotting machines, shaping machines, boring ma | “  38in 


“ 


Drills, 20 in. wheel and lever feeds, Prentice, new 


“ “ 


chines, bolt cutting machines, cutting Off machine 8, “dain, * es ‘ - 
nut tappers, milling machines, gear cutters, emery | Shapers, 3 in. stroke, +" yank, Gold, & Eber’, aaa onde .. 
tool grinders, portable drills, screw-cutting ma “ 24 in. Crank, Gould & Eber’dt, mm 
chines, vises, lathe and planer tools, and a variety | sad iin = * Rack, Lodge, Davis, 


of small tools: also traveling and jib cranes. Al 
Pune hing and shearing machines for boiler make rs, ye Fe oo ; Ny a 
with a general outfit of small tools. Blacksmiths’ | 2 with feed, ones & Lamson, / 


Sc rew Mac hines, No, 1,C hasing bar & feed, B & Ss. 
a 





supply of small tools. Foundry ‘cranes, cupolas | | Send for full list, FITCHBURG MACHINE WORKS. 
valves. Boiler iron, steel plate and boiler rivets | 
required, Economy of Fuel, Perfection of Regulation. 





tools, such as anvils, sle dges, tongs, ete. Pattern | Bridge and Boiler Tools, new and second hand. 
and small tools. Blocks, ropes, bolts, nuts, wash- 
J. J. McCABE, 
Bar iron and steel, also steam. hammers, and two 
ERIE, PA- 
CHARLES R. VINCENT & CO., 


lathes, benches, saws, screws, nails, and a general | | Agentfor HALSEY PORTBALE DRILLS, and 

ers, packings, pipe and _ fittings, iron and brass | 

8''<18// and ane 1V/*9)" Rider ent.off engines 658 CORTLANDT ST., NEW YORK, 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
NEW YORK SELLINC OFFICE, 15 CORTLANDT STREET. 
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BROWN & SHARPE MFC. CO., 


MANUFACTURERS OF 


MACHINERY anv TOOLS 


PROVIDENCE, R. I. 





SIZES OF SURFACE PLATES STOCK, 
34% < 12". weight, lilbs. | vx 9” weight, 16lbs. | 18. 18” weight, 65 Ibs. 
4x 6” De 9 x 14” a -- | xe * 128 * 
6 x 6” ae fae 10 x 15” “ 3% * | 18 x 86” 228 
Se x 19° sty ae | 10 « 30” ie a | 20x 78” Me 813 * 
6 x 50” hs 120 ‘ 12 x 12” 5 29 * 24 x 24" * 164 * 
6% x 18’ . 30 * 2 x 18” = 53° 24 x 36” sd 298 ‘° 
7 ° 74” “ee 11 “ 14 ” 14” ad 7 ad by, | 7 48" “ee 442 “ 
7 ” 1’ “ 15 “ 14 4 18” “ 32 Pd | 24 «x 60”’ ii) 666 “ce 
8 Ps 1% ‘rf “ 21 “ 16 “ 16’’ ee 62 “ 36 x 68” “ 1024 “ 


B2 
SPECIAL SIZES MADE TO ORDER. 
Tllustrated Catalogue Mailed on Application. 


WESTERN REPRESENTATIVE, S. A. SMITH, 23 South Canal Street, Chicago, III. 


NILES TOOL WORKS, 


MACHINE TOOLS. 


We devote special attention to the complete 








equipment of Machine Shops, Boiler 


Shops, Car Shops, etc. 


Correspondence 
solicited 
——— as 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 


Penn Building. Phenix Building. 


98 Liberty St. 705 Arch St. 














— (9. SPHE YALE & TOWNE MFG Co, 


=~ STAMFORD CONN. 
(= NEW YORK. CHICAGO. PHILA.BOSTON 


JENKINS BROS.” VALVES. 


¥F= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 

KK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


ENCINE LATHES, SHAPERS & DRILLS. 
PLANERS, MILLING MACHINES. 


24”, 32”, 36”, SHAPERS, 
15” and 20” Crank, 20’, 26’, 32’ Geared. 
ENGINE LATHES, 
16”, 18’’, 19’, 31’’, 24’, 27’’, 30”, 
82” & 38”. 
20 in, Upright Drills, 25in,. Back Geared, 
24“ “ “f and 
28, 32 and 40 inch Power Feed Drills, 




























THE 


a> Lodge & Davis Machine Tool Co, 


Manufacturers of 


ee perme 


j 
i * 
2 Be 


‘ 


IRON & BRASS WORKING MACHINERY. 
WORKS, CINCINNATI, OHIO. 
Write for prices; it willpayyou. Special attention given to complete outfits. 


NEW YORK, CHICAGO, BOSTON, 
64 Cortlandt St. 68 & 708. Canal St. 
See Advertisement on page 16. 





WHAT our customers say about the 


EBERHARDTS PATENT DRiLt Press. | 111 Garvin Machine C0., 


The only one built on correct principies. 
More economical than any we have ever used. LAIGHT & CANAL STS., NEW YORK, 
; Manufacturers of 


Can do double the work. Most convenient. 
Best in the market. Much admired. ‘ 
No trouble or expense for repairs, Machinists’ 
Could not ask for anything better. 
There may be as good @ one made by some one else, Tools, 
ou ave not seen it. 
I teel that I did wisely in buying your tool. Loclosing NiSas 
We consider it a model tool and fills the whole bill. Presses. Hand 
Below we give the names of a few who are using Lathes &ec 
our Pat. Drills, Gear Cutters, Shapers, etc. Machines. pe cig 
Missouri Pacific Railway Co., St. Louis, Mo.. . The machine 
Eames Vacuum Brake Co., Watertown, N. Y.. shown in cutises- 
Carnegie, Phipps & Co., Pittsburgh, Pa .... pecially designed 
American Brake Co., St. Louis, Mo.. .......... for jobbing,andis 
Worthington Pump Works, Brooklyn, N. Y..... fitted up with one 
King Iron Bridge Works, Chevolanl, oO En or two spindles. 
Filer & Stowell Mfg. Co., Milwaukee, Wis..... Those with two 
Hutchinson, Hollingsworth & Co., England.. spindles have pul- 
Daft Electric Light Co., Marion, N.J...... ley, with two sec- 
Pratt & Whitney Co., Hartford, Conn.... tions, which gives 
R. Hoe & Co., New York City het aa two speeds to 
Cooke Locomotive Works, Paterson, N. J. 9 each spindle. 
Also, Standard Oi] Co, Lima, O.; Morgan Engineering Those fitted up 
Co,, Alliance, O.; Grand Trunk Railway of Canada, Montreal, with one spindle 
Can.; Brainard Milling Machine Co., Hyde Park, Mass.; Bos- have a cone pul 
ley with three 
m sizes. The back 
~ shaft has a cone 
= pulley with four 









_ - ° 
lk ee 


Plainfield, N. J.; Niles Too! Wks,, Hamilton, O.; Geo, A. Gray 
Co,, Cincinnati. O, Write to 


COULD & EBERHARDT, 


& WHITNEY Co. 


HARTFORD, CONN. 
‘MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


—POWER SHEARS .— 


Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Machines. 


RETRACTILE JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE PRATT 








THE BILLINGS & SPENCER COMPANY, 


EZIARTFEFORD, CONN., 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Stcel, 


DROP FORGINGS " ©>9i5.3727.95 Sing: .fer Fleet 
Gene, See ewing 


MACHINISTS’ TOOLS 
AND 
Machinery Generally. 


Send for Illustrated 
Catalogue. 












oe WARNER § THE POND MACHINE TOOL CO., 

ae : ormerly o orcester, ass. 

s = Nii ASEY MANUFACTURERS OF 

Ee CLEVELAND, OHIO. MACHINE TOOLS. 
Machine Tools i 








lronBrass 
Work. 


Send for 
Tilustrated 
Catalogue. 





raphe 


and Prices turnished on application. 











~via ead eastern 


BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 


crate: 





Lowell, Mass., U.S. A. 





Manufacturer of ENGINE LATHES 


from 16to 48 in. swing. Cuts, Photo 


juttniitt 


ul 
a 





Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron J. M. ALLEN, PRESIDENT. 
spur and bevel gear wheels and racks lately r x ry 
issued by the Lexington Gear Works, of com W M. B. k RANKLIN, \ ICE-PRESIDENT. 
ington, Mass. 7 .Xr a yr 
GEORGE B. GRANT, Proprietor. | F. B. ALLEN, Seconp Vice-PRESIDENT. 
J. B. PIERCE, SECRETARY & TREASURER. 


Key-Seating Machines 
~~ and 20 in. Drills 


A SPECIALTY. 


SEND FOR LIST OF THE G. A. GRAY co. 


Cincinnati, Ohio, 
Ho ant Geondaad | DEANERS 


or anything in Mac 
or Supplies. AND 


a Ww. P. DAVIS, LATHES 




























S PRATT & LETCHWORTH, 


PROPRIETORS 





BUFFALO, N. Y. 


























a7"” x 4i"” x 8 Planer, |20” x 6” Chucking Lathe. 
WSHENDEY MACHINE @oO. [ORRINGTON-@ONN: 











Manurac tse Se MACHINE TO LS- Our Caracas me 25” Pillar Shaper. 








Manufacturer 








ton Bridge Works, Boston, Mass.; Pond Machine Tool Co., 
sizes. 


For Catalogue A. NEWARK, N. J. 





-M.CARPENTER Bo ip 
PAWTUCKET.R.I. i Se a 








UPS & DIF 
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